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EDITORIAL 


The  map  opposite  shows  the  present  arrangement  of  bird  recording  areas  in  Wales, 
which  are  used  in  Welsh  Birds.  Following  the  creation  of  Unitary  Authorities  as  the  basis  of 
local  Government,  the  Welsh  Ornithological  society  decided  to  switch  to  the  Watsonian 
Vice-county  system  (see  the  Ray  Society,  publication  No.  146)  as  the  basis  of  bird  recording 
in  Wales.  These  are  virtually  synonymous  with  the  pre-1974  administrative  Counties  used 
by  the  Society  until  1996.  Using  the  Watsonian  vice-county  system  therefore  retains 
historical  continuity  in  recording.  This  would  have  been  lost  in  any  attempt  to  follow  the 
Unitary  Authorities,  the  only  one  of  which  involves  no  changes  from  the  county  system 
created  in  1974,  let  alone  its  historic  predecessor,  being  Powys,  which  comprises  the  vice¬ 
counties  of  Breconshire,  Radnorshire  and  Montgomeryshire.  Note,  however,  that  the  name 
of  Gwent  has  been  retained  for  the  vice-county  of  Monmouth  to  prevent  confusion  with  the 
new  Unitary  Authority  of  Monmouth,  which  covers  only  part  of  the  vice-county.  Full  details 
of  recording  areas  and  arrangements  in  Wales  are  published  annually  in  the  Welsh  Bird 
Report. 
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The  Bird  Recording  Areas 

in  Wales 


The  bird  recording  areas  for 
Wales,  based  on  the  Watsonian 
vice  counties.  Each  has  a  vc 
number  for  easy  reference.  Both 
English  and  Welsh  names  are 
shown,  except  where  we  use 
only  the  Welsh  name. 


lamorgan  (E) 
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MERLINS  Falco  columbarius  ON  A  NE  WALES  MOOR  -  BREEDING  ECOLOGY 
(1983-1997)  AND  POSSIBLE  DETERMINANTS  OF  DENSITY 

JOHN  LAWTON  ROBERTS,  “ Belmont ”,  Berwyn,  Llangollen,  Denbighshire.  LL20  8AL 
MICHAEL  S.  JONES,  2  New  Villas,  Dudleston  Heath,  Ellesmere,  Shropshire.  SY12  9JY 

SUMMARY 

As  follow-up  to  an  earlier  study,  the  authors  report  on  breeding  success, 
food  and  site-occupation  of  Merlins  on  a  moor  in  NE  Wales.  After 
reaching  a  density  of  7-8  pairs  in  30  km:  in  the  late  1970s,  these  Merlins 
bred  at  1-3  pairs  per  30  km2  between  1982  and  1997.  In  1983-1997  egg 
size  diminished,  whilst  proportions  of  immature  males  and  non-breeding 
pairs  increased.  Clutch  size  means  have  fallen  progressively  since  1964- 
1974,  but  since  1983  production  of  young  per  pair  has  risen  marginally. 
As  elsewhere  in  Britain,  Meadow  Pipits  have  been  the  most  important 
prey  species,  but  prior  to  1983,  House  Sparrows  and  Starlings  figured 
importantly  in  diets,  particularly  in  July,  when  the  proportion  of  Meadow 
Pipits  in  the  diet  declined.  Sites  were  assessed  according  to  structure  and 
distance  from  edge  of  moor,  established  farmland  and  nearest  hamlet  or 
village.  “Preferred”  sites  were  in  well-formed  valleys  running  down  to 
established  farmland  but  offering  nest  sites  over  one  km  from  the  nearest 
moor  edge.  Explanations  for  the  earlier  high  density  of  Merlins  in  the  area 
may  have  been  i)  a  rich  food  supply  nearby,  with  flocks  of  Starlings  and 
House  Sparrows  supplementing  moorland  birds  in  June  and  July,  ii) 
plentiful  high-quality  nesting  sites,  iii)  (near)  absence  of  Peregrines  from 
the  study  area  in  the  1960s- 1970s.  Depression  of  Merlin  numbers  since 
1982  is  attributed  to  the  continued  effects  of  a  big  fire  in  1980,  which 
destroyed  several  nest  sites.  Although  the  heather  has  grown  back  and 
sites  again  appear  suitable,  there  has  been  a  decline  of  House  Sparrows 
and  Starlings  in  the  study  area  and  Peregrines  have  increased  substantially 
in  the  neighbourhood. 

INTRODUCTION 

The  Merlin  Falco  columbarius  continues  to  intrigue  ornithologists.  Reports  of  decline 
over  much  of  its  British  range,  continuing  into  the  1980s  (Bibby  &  Nattrass,  1986),  have 
now  been  qualified  by  studies  in  Yorkshire  (Wright,  1997)  and  NE  Scotland  (Rebecca  et  al., 
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1992),  which  recorded  stable  numbers  in  at  least  part  of  the  same  period,  pairs  at  the 
Yorkshire  site  being  no  fewer  than  found  by  Rowan  (1921-1922)  at  the  beginning  of  the 
century.  Since  the  mid-1980s,  in  some  cases  earlier,  several  of  the  declined  populations  have 
increased;  these  include  those  in  Northumbria  (Little  &  Davison,  1992),  Shetland  (Ellis  & 
Okill,  1990),  Orkney  (in  Ellis  &  Okill,  1990),  and  the  south  Pennines  (Brown  &  Stillman, 
1998). 

For  Wales,  after  Williams  (1981)  and  Bibby  (1986)  had  reported  steady,  prolonged 
decline,  Parr  (1991)  suggested  that  in  the  Cambrian  Mountains  Merlins  had  simply  changed, 
undetected,  to  nesting  in  conifer  plantations,  and,  in  a  survey  of  a  wider  area  of  the 
Principality  in  1994,  inferred  no  significant  decline  in  the  Welsh  population.  More  recently, 
however,  Williams  &  Parr  (1995),  reviewing  available  evidence,  conceded  that  a  decline 
probably  occurred  in  many  upland  parts  of  Wales  up  to  the  early  1980s,  followed  by  an 
increase  in  the  population.  The  latest  national  survey  of  breeding  Merlins,  in  1993-1994, 
found  numbers  either  stable  or  increasing  throughout  the  species’  range  (Rebecca  & 
Bainbridge,  1998). 

The  highest  known  density  of  breeding  Merlins  in  Britain  was  on  a  moor  in  NE  Wales, 
the  site  of  the  present  study.  The  population  here  was  at  its  height  in  1975-1979,  but  then 
declined  sharply  (Roberts  &  Green,  1983).  We  now  present  both  the  subsequent  history  of 
this  site  and  previously  unpublished  information  on  food  taken  there.  Using  these  data, 
together  with  an  analysis  of  characteristics  and  occupation  of  nest  areas,  we  attempt  to 
account  for  the  exceptionally  high  densities  of  the  1970s,  and  for  the  species’  subsequent 
failure  to  return  to  these  levels  in  what  still  appears  ideal  habitat. 

METHODS 


Study  area 

The  study  area,  30  km2  of  rather  dry,  predominantly  Calluna- dominated  moorland,  is 
still  largely  as  detailed  in  Roberts  &  Green  (1983),  though  some  increase  in  Bracken 
Pteridium  aquilinum  cover  resulted  from  the  major  fire  of  1980  (op.  cit.).  Following  17 
years  of  re-growth  of  Ling  Calluna  vulgaris,  all  breeding  areas  made  unsuitable  by  the  fire 
are  now  believed  to  be  usable  again.  Whilst  the  first  case  of  breeding  on  a  site  burnt  out  in 
1980  took  place  in  1995,  we  judged  that  most  fire-affected  sites  had  become  usable  by  1993. 

The  ground  adjacent  to  our  study  area  is  of  3  broad  types.  The  first,  surrounding  three- 
fifths  of  the  moor,  is  established  farmland,  comprising  small  fields  bounded  by  scrubby 
hedgerows,  tongues  of  wooded  valley,  thickets,  some  reservoirs,  and  a  scattering  of  farms 
and  houses.  This  ground  runs  down  to  hamlets  and  villages  (most  within  1-2  km  of  the 
moor’s  edge)  and  eventually  to  lowland  farmland.  The  second  type  is  upland  farmland 
isolated  by  high  level  rough  grazing  and  heather  moor;  this  we  designate  “isolated 
farmland”.  Lastly  there  are  coniferous  forests  of  varying  size  and  age. 

Methods 

All  the  moor’s  known  Merlin  “nest  areas”,  as  defined  by  Newton  et  al.  (1978),  were 
checked  annually  prior  to  laying  time  and  those  not  occupied  were  visited  at  least  once 
again  within  the  breeding  season.  Nests  were  visited  at  regular  intervals  and  for  all  but  one 
we  established  clutch  size,  approximate  total  of  eggs  hatched,  and  fledging  success.  From 
1980  all  eggs  were  measured  using  calipers.  In  1973,  1975  and  1978  prey  remains  in  the 
form  of  pluckings  had  been  collected  from  certain  nests,  and  from  1979  to  1989  all  sites 
visited,  whether  nesting  occurred  or  not,  were  cleared  of  pluckings  on  every  visit  and  these 
then  identified  at  the  end  of  the  season.  To  determine  minimum  totals  of  prey  we  used  the 
techniques  described  by  Bibby  (1987). 


89 


The  nature  of  our  study  area  led  us  to  adopt  a  different  classification  of  bird  prey  from 
that  established  by  Newton  et  al.  (1978)  and  used  subsequently  by  Bibby  (1987).  In 
separating  prey  into  moorland  and  non-moorland  species,  we  reflect  the  sharp  division 
between  heather  moor,  still  bounded  by  its  original  dry-stone  wall,  and  the  farmed  or 
afforested  ground  adjoining  it. 

Whilst  generally  observing  the  Northumbrian  designation  of  individual  species,  we 
prefer  to  class  Willow  Warbler1,  Linnet  and  Blackbird  as  moorland  birds,  as  all  3  nest  on  the 
moor  and  may  be  easier  for  Merlins  to  catch  there.  Fieldfares  often  roost  in  hundreds  (or 
thousands)  on  the  open  moor,  along  with  some  Redwings,  and  we  assume  them  to  be 
vulnerable  to  Merlins  at  dusk  and  dawn;  these  we  therefore  classify  as  moor  birds.  Although 
seen  passing  over  the  moor  (and  in  one  case  seen  being  attacked  by  a  hen  Merlin  close  to  its 
nest),  Starling  flocks  used  to  be  common  over  fields  off  the  moor  itself,  especially  from 
mid-June,  and  Swallows  we  believe  to  be  caught  mainly  around  the  farms  themselves, 
though  this  bird,  too,  will  hunt  over  moorland  (if  usually  at  too  great  a  height,  in  our  belief, 
to  invite  attack  by  Merlins). 

The  prey  of  our  Merlins  differed  markedly  between  periods  of  study.  Additionally,  one 
nesting  site  (Site  A)  dominated  prey  collections  throughout  the  study  period,  accounting  for 
56%  of  all  prey  identified.  Further  bias  was  introduced  by  differences  between  periods  and 
sites  in  monthly  proportions  of  prey  collected.  For  these  reasons,  we  have  analysed  the  main 
prey  taken  by  our  Merlins  in  two  periods,  1973-1982  and  1983-1989;  we  include  diet  from 
Site  A  separately;  and  we  specify  proportions  of  early  and  late  season  prey  for  each  period 
and  for  Site  A  and  other  combined  sites. 

In  presenting  data  on  site  occupancy  between  1964  and  1997  we  recognise  only  13 
sites  or  “nest  areas”,  as  opposed  to  the  14  stated  in  Table  1  of  the  earlier  report  (Roberts  & 
Green,  1983).  We  now  include  all  instances  of  nesting  within  the  same  land  form,  ie 
particular  gulley  or  bank,  under  the  same  nest  area.  (Because  the  valley  designated  Site  J 
runs  only  350m  from  Site  B  and  in  2  years  was  clearly  an  alternative  to  this  site,  we  have 
excluded  it  from  most  analyses.)  Sites  are  ranked  A-M  in  descending  order  of  frequency  of 
occupation  by  pairs  of  Merlins.  Not  all  sites  were  checked  in  the  period  1964-1974,  and  the 
situation  is  complicated  further  by  5  sites  having  lost  at  least  half  their  suitable  area  of 
nesting  heather  to  fire  or  degradation  for  part  of  the  study  period.  In  calculating  occupation 
as  total  years  of  breeding  over  total  years  when  breeding  was  possible  and  site  checked, 
each  year  in  which  more  than  half  of  the  heather  on  banks  judged  or  known  to  be  suitable 
had  been  lost  to  fire  or  general  degradation  is  rated  at  0.5,  provided  that  the  surviving  cover 
of  heather  was  believed  or  known  to  be  still  sufficient  to  attract  breeding  Merlins. 

RESULTS 


Numbers  and  density 

Merlin  numbers  on  the  study  area  fell  from  7-8  breeding  pairs  in  1975-1976  to  only 
one  in  1982  (Roberts  &  Green,  1983). 

Between  1983  and  1997,  the  period  of  the  present  paper,  there  were  23-24  breeding 
attempts  (defined  as  nests  in  which  at  least  one  first  brood  egg  was  laid).  No  more  than  3 
pairs  bred  in  any  one  year,  only  one  pair  bred  in  6  years  and  none  in  1987  (Table  1). 

Mean  breeding  density  per  100  knv  was  5  pairs,  with  a  range  of  0-10  pairs.  In  9  out  of 
the  15  years  there  was  also  a  non-breeding  pair  and  in  1987,  when  no  breeding  birds  were 
present  on  the  moor,  there  were  2  non-breeding  pairs.  The  resulting  ratio  of  42%  (10:24)  for 
non-breeding  to  breeding  pairs  during  1983-1997  compares  with  only  9%  (6:68)  for  the 
period  1 964- 1 982  Gr=6.9 1,  df  1 ,  P<0.0 1 ). 

1  Scientific  names  and  totals  of  prey  species  of  Merlins  recorded  in  this  study  are  listed  in  Appendix  1. 
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Table  1.  Numbers  and  breeding  success  of  Merlins  on  a  moor  in  NE  Wales  during 
1983-1997. 


Pairs 

Nests  with 
I  or  more 

present 

eggs 

Total  (1983-1997) 

34 

24* 

Mean/annum 

2.3 

1.5 

Range/annum 

1-3 

0-3 

Nests  with 

Nests  with 

Brown ' 

Brown  ’ 

/  or  more 

/  or  more 

males 

nudes 

hatching 

fledging 

present 

breeding 

17* 

15 

7 

4 

1.1 

1 

0.2 

0.1 

0-2 

0-2 

0-2 

0-1 

Note:  ^includes  a  nest  not  inspected  but  presumed  from  adult's  behaviour  to  have  contained  eggs  and  to 
have  failed  around  hatching.  This  nest  not  included  under  Nests  with  1  or  more  hatching. 


Seven  males  (21%)  out  of  the  total  of  34  during  1983-1997  were  brown-backed,  first 
year  birds;  4  (17%)  of  these  bred,  but  only  one  was  successful.  This  contrasts  with  7  out  of 
49  (14%)  in  the  period  1974-1982,  4  (10%)  of  these  breeding  but  only  one  successfully.  The 
difference  is  not  statistically  significant  Or  =  0.2 1 3,  df  1 ,  ns). 


Breeding  success 

Table  2  compares  clutch  size  and  reproductive  success  with  2  previous  periods,  1964- 
1974  and  1975-1982.  One  brood  of  5  from  the  first  period  is  included  in  this  table  as  a 
clutch  and  hatch  total  also,  as  we  know  of  no  record  of  6  eggs  being  laid;  this  accounts  for 
the  difference  in  totals  between  the  present  paper  and  the  earlier  study  (Roberts  &  Green, 
1983). 


Table  2.  Clutch  size,  hatched  brood  size  and  fledging  success  of  Merlins  in  NE  Wales 
during  1964-1997.  Mean  per  nesting  pair  is  of  nests  found  at  the  egg  stage 
and  of  known  outcome. 


Mean  per 

Mean  per 

Mean 

successful 

nesting 

Clutch  size 

1 

2 

3 

4 

5 

±SE 

Mean 

nest  ±SE 

pair  ±SE(n) 

No:  of  1964-1974 

2 

6 

7 

4.3±0. 19 

nests  1975-1982 

1 

1 

19 

13 

4.3±0. 14 

1983-1997 

3 

14 

6 

4. 1  ±0. 1 3 

All  years 

1 

6 

39 

26 

4.2±0.09 

Hatched  brood  size 
No:  of  1964-1974 

5 

1 

3 

2 

3.2 

nests  1975-1982 

6 

1 1 

5 

3.9 

1983-1997 

2 

4 

6 

3 

3.5 

All  years 

2 

5 

11 

20 

10 

3.5 

Fledging  success 

No:  of  1964-1974 

2 

4 

5 

2 

3.1  ±0.40 

1.9±0.48(  12) 

nests  1975-1982 

3 

1 

8 

3 

3.7±0.27 

1 ,6±0. 35(33) 

1983-1997 

3 

3 

3 

5 

1 

2.9±0.34 

1 .9±0. 37(23) 

All  years 

5 

10 

4 

18 

6 

3.3±0.20 

1.8±0.22(68) 

Note:  Between  1964  and  1982  a  total  of  64  breeding  pairs  was  found  but  full  histories  were  not  known 
for  all  nests. 


Mean  clutch  size  showed  a  tendency  to  decline  over  the  whole  period  1964-1997, 
largely  because  the  percentage  of  5  egg  clutches  declined  similarly,  from  47%  in  the  first 
period,  to  38%  in  the  second  and  26%  in  the  third.  This  decline  was  not  statistically 
significant  Or  =  2.10,  df  2,  ns).  Hatching  and  fledging  means  were  higher  for  the  second 
period  than  the  first,  though  the  mean  of  young  fledged  per  nest,  as  opposed  to  per 
successful  nest,  was  lower  in  the  second  period.  The  final  period  saw  a  fall  in  hatching  and 
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fledging  means  from  successful  nests,  though  overall  productivity  recovered  slightly. 
Overall  productivity  throughout  the  period  was  below  2.0  per  pair  which  laid. 

Causes  of  nest  failure  were  inadequately  known  from  1964-1974.  In  1975-1978  the 
most  important  cause  of  nest  failure  was  predation;  from  1979  to  1982  the  main  cause 
changed  to  breakage  of  eggs,  addling,  failure  at  “chipping”  and  death  of  tiny  young  (Roberts 
&  Green,  1983).  Since  1983,  8  out  of  24  known  nests  failed  completely:  3  were  deserted,  2 
were  robbed  by  mammals,  one  by  crows,  and  one  probably  by  man,  and  2  almost  certainly 
failed  due  to  prolonged  cold  and  heavy  June  rain.  Of  the  3  desertions,  2  were  at  nests  with 
brown-backed  males,  the  other  by  a  female  at  least  10  years  old,  whose  mate  was  thought  to 
have  been  killed  during  the  incubation  period.  The  proportion  of  successful  nests  with 
broods  of  only  one  or  2  chicks  also  increased  between  the  last  2  periods,  from  20%  to  33% 
(x2  =  0.64,  df  1,  ns). 

Over  the  whole  study  period,  1964-1997,  failure  suspected  to  have  been  caused  by 
foxes  or  crows  or  trampling  by  sheep  occurred  most  often  in  nests  closer  to  the  edge  of  the 
moor.  The  9  nests  where  failure  was  known  or  believed  to  have  been  caused  by  these  agents 
averaged  0.66  km  from  the  edge  of  the  moor,  against  a  mean  of  1.03  km  for  all  77  nests 
where  outcome  in  terms  of  success  or  failure,  but  not  necessarily  full  nest  histories,  were 
known  (t  =  2.27,  df  84,  P<0.05). 

Size  of  eggs 

All  Merlins’  eggs  in  our  study  area  have  been  measured  since  1980  (see  Table  3).  The 
volume  of  eggs  laid  t>etween  1980  and  1982  averaged  40.2  cm3,  as  against  38.2  cm3  from 
1983-1997.  (A  clutch  of  one  very  small  egg  laid  at  Site  B  and  abandoned  soon  after  laying  is 
excluded  from  the  data  for  the  first  period.)  The  difference  between  period  means  is  highly 
significant.  At  2  of  the  3  sites  from  which  samples  derive  from  both  periods,  ie  Sites  A  and 
E,  eggs  also  averaged  significantly  smaller  in  the  later  period. 

Table  3.  Egg  sizes,  by  volume,  of  Merlins  on  a  NE  Wales  moor,  pre  1983  and  1983- 
1997.  Volume  (cm3)  =  length  x  (breadth2).  Differences  in  means  between 
periods  were  tested  by  Z-tests  (Site  A  only  and  all  sites)  or  by  t-tests  (Sites 
B-M,  Site  L  and  Site  E).  Significant  differences  are  shown  by  *P<0.05, 
**P<0.01.  The  difference  for  Sites  B-M  was  significant  at  the  higher  level. 


Before  1983  1983  -  1989  All  years 


Number  eggs 

Mean 

SE 

Number  eggs 

Mean 

SE  Mean  SE 

Site  A 

32 

40.719 

0.267 

48 

38.882 

0.255** 

Site  B 

15 

37.889 

0.473 

Site  D 

4 

38.925 

0.123 

Site  E 

5 

41.861 

0.535 

8 

37.022 

0.624** 

Site  G 

4 

34.472 

0.627 

Site  H 

4 

36.135 

0.306 

Site  I 

3 

36.851 

0.275 

Site  K 

8 

36.354 

0.489 

Site  L 

4 

40.00 

0.583 

5 

39.378 

0.660 

Site  M 

5 

40.131 

0.316 

All  sites 

50 

40.215 

0.314 

95 

38.201 

0.192** 

All  years 

38.895  0.184 

As  Bibby  (1987)  found  for  Wales  generally,  in  our 

study 

nests  containing  eggs  of 

above  average  volume  produced 

no  more 

young  than  those  containing  small  eggs,  and  total 

failure  of  nests  was  the  major  contributor  to  low  production  rates  (Table  4). 
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Table  4.  Success  of  nests  of  Merlins  in  relation  to  mean  egg  volume  of  clutches  on  a 
NE  Wales  moor,  1980-1997.  There  was  no  significant  difference  in  the 
number  of  nests  succeeding  (including  partial  failure)  and  failing  (x2  = 


0.019,  df  1,  ns). 

Sample 

Total 

Partial 

Total 

size 

failure 

failure 

success 

Clutches  >  mean  egg  volume 

18 

8 

5 

5 

Clutches  <  mean  egg  volume 

15 

8 

2 

5 

Food  of  Merlins  in  the  study  area 

Since  1973,  pluckings  of  at  least  1645  birds  of  42  species  have  been  collected  from  the 
study  area;  these  are  detailed,  along  with  scientific  names  and  totals,  in  Appendix  1. 
Remains  were  also  found  of  2  species  of  moths.  Northern  Eggar  Lasiocampa  quercus  and 
Fox  Moth  Macrothylacia  rubi,  in  very  small  quantities.  On  2  or  3  occasions  fur  of  small 
rodents  was  found  on  plucking  stations  but  not  collected. 

As  in  other  British  mainland  studies,  though  to  a  markedly  lesser  extent,  Meadow 
Pipits  dominated  the  diets  of  our  Merlins  ( cf  Newton  et  al.,  1984  for  Northumbria;  Bibby, 
1987  for  all  Wales).  More  surprisingly,  a  non-moorland  species,  the  House  Sparrow,  was 
next  most  frequent  prey,  at  8%  of  all  diet.  Overall,  Skylark  numbers  were  rather  low,  though 
the  species  is  common  in  the  study  area.  In  contrast  with  the  Welsh  and  Northumbrian 
results,  Whinchats  outnumbered  Wheatears  in  our  Merlins’  prey,  though  not  in  proportion  to 
their  numbers  on  the  study  area:  unpublished  counts  by  JLR  of  breeding  pairs  in  1979,  1980 
and  1981  averaged  154  for  Whinchats,  28  for  Wheatears. 

Table  5  presents  the  diet  of  our  Merlins  by  months  over  the  whole  study  period.  As 
well  as  the  winter  visitor  Fieldfare,  Chaffinch,  Goldcrast  and  tits  are  clearly  associated  with 
earlier  spring  diet,  whilst  Swallows  and  Whinchats,  summer  visitors,  become  frequent  in 
diet  in  May  and  June.  Meadow  Pipits  and  Whinchats,  the  most  frequently  taken  moorland 
species  that  are  widespread  breeders  in  the  study  area,  increase  in  importance  as  prey  up  to 

Table  5.  Bird  prey,  by  months,  of  Merlins  on  a  NE  Wales  moor,  1973-1989.  Records 
are  for  all  sites  combined.  *  indicates  a  non-moorland  species  (see  text).  The 
difference  between  numbers  of  Meadow  Pipits  taken  in  June  and  in  July/ 
August  was  strongly  significant  (*2  =  21.1,  df  1,  P<0.001). 


FEB- 

JUL- 

APR 

% 

MAY 

% 

JUN 

% 

AUG 

% 

TOTAL 

% 

Skylark 

8 

2 

17 

4 

1 1 

3 

19 

5 

55 

3 

Swallow* 

17 

4 

21 

5 

12 

3 

50 

3 

Meadow  Pipit 

169 

43 

226 

53 

238 

56 

158 

39 

791 

48 

Whinchat 

7 

2 

33 

8 

33 

8 

26 

7 

99 

6 

Wheatear 

10 

3 

26 

6 

18 

4 

27 

7 

81 

5 

Fieldfare 

36 

9 

6 

1 

42 

3 

Goldcrest* 

20 

5 

6 

1 

26 

2 

Blue  Tit* 

18 

5 

6 

1 

3 

<1 

4 

1 

31 

2 

Great  Tit* 

15 

4 

6 

1 

1 

<1 

1 

<1 

23 

1 

Starling* 

5 

1 

3 

<1 

6 

1 

52 

13 

66 

4 

House  Sparrow* 

3 

<1 

14 

3 

55 

13 

67 

17 

139 

8 

Chaffinch* 

63 

16 

21 

5 

9 

2 

5 

1 

98 

6 

Goldfinch* 

1 

<1 

7 

2 

6 

1 

2 

<1 

16 

1 

Linnet 

4 

1 

6 

1 

7 

2 

6 

2 

23 

1 

Other  species 

37 

7 

28 

6.3 

19 

4 

21 

4 

105 

4 

Totals 

396 

422 

All 

400 

1645 

93 


June,  falling  off  again  in  July,  the  Meadow  Pipit  to  a  highly  significant  extent.  House 
Sparrows  have  become  important  in  diet  by  June,  Starlings  by  July.  Thus  by  July,  more 
individuals  of  the  Merlins’  favoured  non-moorland  prey  species  are  being  taken,  fewer  of  its 
favoured  moorland  species.  This  situation  is  reflected  in  overall  proportions  of  non¬ 
moorland  and  moorland  prey,  as  shown  in  Table  6.  Non-moorland  prey  accounts  for  37%  of 
diet  before  May,  then  falls  in  significance  in  May  and  June,  rising  to  39%  in  July/August. 

Table  6.  Monthly  proportions  of  non-moorland  prey  taken  by  Merlins  on  a  NE 
Wales  moor.  The  differences  in  proportion  are  strongly  significant  ( x 2  = 
34.09,  df  3,  PcO.OOl). 


Feb.  - 

July  - 

April 

May 

June 

August 

Tota,l 

Total  non-moorland  birds 

147 

99 

112 

155 

513 

%  non-moorland  birds 

37 

23 

26 

39 

Total  moorland  birds 

249 

323 

315 

245 

1132 

Unlike  in  the  other  British  long-term  food  study  (Newton  et  al,  1984),  important 
differences  were  found  between  prey  taken  in  different  periods  of  study.  Additionally,  prey 
taken  differed  importantly  between  sites  (see  Table  7).  In  the  early  season  (April-May) 
during  1973-1982,  non-moorland  species  formed  around  40%  of  the  diet  at  both  Site  A  and 
elsewhere  and  Meadow  Pipits  also  occurred  in  similar  and  relatively  low  proportions  in  both 
site  categories.  However,  from  1983  moorland  species  increased  proportionately  in  this 
season,  with  Meadow  Pipits  forming  a  considerably  higher  proportion  of  the  diet, 
particularly  at  Site  A. 

Table  7.  Numbers  (and  %)  of  moorland  and  non-moorland  prey  of  Merlins  on  a  NE 
Wales  moor  taken  in  2  periods  of  study  and  at  different  stages  in  the 
breeding  cycle.  Early  season  includes  February-May,  late  season  June- 
August.  Asterisks  indicate  significant  differences  in  proportion  between 
periods  as  shown  by  contingency  analysis:  *P<0.05,  **P<0.01. 

SITE  A  ALL  OTHER  SITES 


Early  season 

1973-1982 

1983-1989 

1973-1982 

1983-1989 

Moorland  spp. 

78  (60) 

245  (77)** 

84  (57) 

165  (74)** 

Non-moorland  spp. 

52(40) 

72(23) 

64 (43) 

58  (26) 

Meadow  Pipit 

Starling  and 

37  (29) 

191 (60)** 

49(33) 

118  (53)** 

House  Sparrow 

Late  season 

11  (9) 

5 (2)** 

7(6) 

2(1)* 

Moorland  spp. 

164  (46) 

127  (97) 

133  (73) 

136(86) 

Non-moorland  spp. 

191 (54) 

4(3)** 

49  (27) 

23  (14)** 

Meadow  Pipit 

Starling  and 

94 (26) 

102  (78)** 

90 (49) 

108 (68)** 

House  Sparrow 

147  (41) 

1  (<1)** 

24(13) 

8  (5)* 

In  June-July,  non-moorland  species  dominated  the  diet  at  Site  A  in  1973-1982,  largely 
due  to  the  high  proportion  of  Starlings  and  House  Sparrows  (41%)  and  relatively  low 
frequency  of  Meadow  Pipits  (26%).  At  other  sites  moorland  species  were  dominant,  with 
Meadow  Pipits  nearly  twice  as  frequent  as  at  Site  A.  Nevertheless  non-moorland  species 
(27%),  especially  Starlings  and  House  Sparrows  (13%),  formed  a  significant  part  of  the  diet. 
From  1983  moorland  species  became  dominant  prey  at  Site  A  and  Starlings  and  House 
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Sparrows  (and  Swallows)  ceased  to  figure  prominently  in  diets.  This  decline  in  the 
importance  of  non-moorland  prey,  particularly  Starlings  and  House  Sparrows,  was  also 
evident  in  the  other  site  category.  The  possibility  that  the  fire  itself  contributed  to  changes  in 
the  availability,  and  therefore  the  frequency,  of  moorland  prey  can  be  discounted,  as  the 
change  in  diet  has  been  permanent  and  affected  the  whole  study  area. 

Wheatear  numbers  fell  off  in  the  later  period,  a  fall  as  striking  at  Site  A  as  elsewhere  in 
the  study.  Chaffinches  and  Fieldfares  became  more  numerous.  Whilst  at  Site  A  this  could  be 
explained  by  the  higher  proportion  of  early  season  collections  of  prey,  in  the  remaining 
sites,  where  the  increase  was  even  sharper,  collections  from  early  spring  formed  less  than  a 
quarter  of  the  whole  sample. 

Occupation  of  sites 

Having  gathered  15  more  years’  data  since  the  earlier  report  (Roberts  &  Green,  1983), 
we  have  reanalysed  the  data  for  site  occupancy  for  the  whole  period  1964-1997.  As  in  other 
studies  (Newton  et  al.,  1986;  Bibby,  1986;  Wright,  1997),  different  sites  were  occupied  with 
different  frequency  on  our  study  moor  (Table  8).  From  1980,  following  the  big  fire,  3  sites 
(C,  F  and  J  in  Table  8)  remained  unusable  for  about  13  years,  whilst  another  5  sites  suffered 
major  apparent  reductions  in  attractiveness  for  between  5  and  15  years.  However, 
throughout  this  time  the  moor’s  breeding  population  of  Merlins  has  averaged  under  2  pairs, 
far  fewer  that  the  number  of  sites  available. 

Table  8.  Occupation  of  sites  and  breeding  success  of  Merlins  on  a  NE  Wales  moor, 
1964-1997.  Years  when  more  than  half  of  nesting  habitat  was  unusable  are 
rated  at  0.05.  %0  indicates  percentage  of  years  site  occupied,  %B  the 
percentage  of  years  a  pair  bred  there.  Mean  young  fledged  is  per  nesting 
attempt. 


Years* 

Years* 

Years* 

Total 

Total 

Mean 

Mean 

site 

site 

site 

years 

years 

clutch 

young 

usable 

unusable  <half  usable  occupied 

pairs  laid 

%0 

%B 

Size  (n) 

fledged  (n) 

Site  A 

36 

0 

0 

35 

33 

97 

92 

4.3(29) 

2.9(28) 

Site  B 

25 

0 

0 

19 

9 

76 

36 

4.1(8) 

1.9(8) 

Site  C 

14 

13 

2 

9 

9 

67 

67 

4.6(8) 

1.9(8) 

Site  D 

12 

7 

8 

7 

6 

58 

50 

4.1(5) 

1.75(6) 

Site  E 

19.5 

0 

15 

10 

10 

51 

51 

4.3(7) 

0.67(6) 

Site  F 

8 

13 

2 

3 

3 

37 

37 

3.8(3) 

2.0(3) 

SiteG 

18 

0 

12 

6 

5 

33 

28 

3.9(5) 

0.0(4) 

SiteH 

28 

0 

0 

7 

7 

25 

25 

4.6(6) 

2.0(6) 

Site  I 

14.5 

0 

15 

3 

3 

21 

21 

3.0(1) 

3.0(1) 

Site  J 

10 

13 

2 

2 

2 

20 

20 

4.0(2) 

0.0(2) 

Site  K 

10.5 

8 

5 

2 

2 

19 

19 

4.0(2) 

0.0(2) 

Site  L 

24 

0 

0 

4 

3 

17 

13 

4.0(3) 

0.0(3) 

Site  M 

24 

0 

0 

3 

2 

12 

8 

5.0(1) 

0.0(1) 

Note:  indicates  that  totals  are  for  years  when  site  inspected. 

Rates  of  occupation  of  individual  sites  ranged  from  97%  to  12%  for  pairs,  92%  to  8% 
for  actual  layings,  implying  high  variability  of  attractiveness. 

There  was  no  correlation  between  frequency  of  occupation  of  sites  and  clutch  size 
(Figure  1),  but  numbers  of  young  reared  were  higher  in  sites  occupied  most  frequently 
(Figure  2).  Sites  with  samples  of  only  1  nest  and  Site  J  (see  Methods  above)  are  not  included 
in  these  analyses. 
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FIGURE  1:  Mean  clutch  size  of  Merlins  on  a  NE  Wales  moor  in  relation  to  occupation  of 
sites.  Occupation  is  years  site  usable  over  years  occupied  (%)  as  in  Table  8.  rs  =  0.42,  n  = 
1 1,  ns. 
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FIGURE  2:  Breeding  success  of  Merlins  on  a  NE  Wales  moor  in  relation  to  occupation  of 
sites.  Occupation  calculated  as  in  Figure  1.  rs  =  0.613,  n  =  10,  P<0.10  (2-tailed). 


Site  preference  -  influence  of  hunting  range  and  physical  characteristics 

For  Welsh  Merlins,  Bibby  (1986)  found  a  significant  relationship  between  occupancy 
of  sites  and  major  vegetation  communities  within  4  km  of  nests,  whilst  Brown  &  Stillman 
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(1998),  working  in  the  south  Pennines,  found  a  higher  density  of  Merlins’  nests  at  an 
intermediate  distance  (0.25-1.5  km)  from  the  moorland  edge,  with  highest  density  at  1 .0-1.5 
km. 

As  all  our  13  sites  are  surrounded  by  heather  moorland,  but  none  is  more  than  1.7  km 
from  the  edge  of  the  moor,  a  classification  of  potential  hunting  habitat  different  from 
Bibby’s  seemed  appropriate.  Thus  in  Table  9  we  present  occupation  rates  of  sites  alongside 
their  distance  from  established  farmland  and  from  the  edge  of  the  moor,  where  this  is  less. 
Also,  in  view  of  the  importance  of  House  Sparrows  in  our  Merlins’  diets,  we  include 
distance  to  the  nearest  sizeable  farmstead  or  built-up  area.  In  all  these,  we  took  measurement 
from  the  middle  point  between  extreme  nest  positions  in  all  years,  except  where  clusters 
were  uneven,  in  which  case  the  centre  of  the  most  used  50  nr  was  taken. 


Table  9.  Topographical  characteristics  of  nest  sites  of  Merlins  on  a  NE  Wales  moor. 

The  physical  characteristics  considered  are  listed  in  Notes.  Ratings  are  the 
cumulative  scores  for  the  characteristics  of  each  site. 


Distance  to  edge 

Distance  to 

Distance  to 

of  'established’ 

boundary  of 

hamlet  or 

Physical 

%occiipation 

farmland  ( km ) 

moor  (km) 

village  ( km ) 

characteristics 

Rating 

Site  A 

97 

1.35 

2.4 

VFL  R 

12 

Site  B 

76 

1.05 

0.45 

2.8 

VFLr 

10 

SiteC 

67 

1.35 

2.6 

VFLR 

1 1 

Site  D 

58 

1.75 

1.55 

2.9 

VFLR 

1 1 

Site  E 

51 

1.90 

0.55 

2.8 

VFLR 

10 

Site  F 

37 

2.15 

0.45 

2.9 

VFLr 

9 

Site  G 

33 

2.05 

1.70 

3.1 

vfLR 

7 

SiteH 

25 

0.35 

0.8 

V  F  1  r 

7 

Site  I 

21 

2.20 

0.50 

3.2 

V  f  L  r 

7 

Site  J 

20 

1.65 

1.10 

2.6 

VFLR 

1 1 

Site  K 

19 

3.30 

0.20 

4.0 

V  FI  r 

6 

Site  L 

17 

1.20 

0.45 

2.9 

VFLr 

9 

Site  M 

12 

1.70 

1.00 

3.5 

V  f  1  R 

6 

Note:  Physical  characteristics  of  sites  (with  scores  for  each)  are  indicated  as  follows: 

Formation:  V  =  well-formed  and  continuous  valley  (3);  V  =  poorly-formed  or  discontinuous 
valley  (2);  v  =  bank  or  tributary  valley  ( 1 ). 

Destination:  F  =  valley/bank  leading  onto  farmland  adjoining  built-up  areas  (3);  F  =  valley/ 
bank  leading  onto  isolated  farmland  (2);  f  =  valley/bank  not  leading  off  moor  ( 1 ). 

Length  of  feature:  L  =  valley/bank  >2km  (3);  L  =  valley/bank  of  l-2km;  1  =  valley/bank  <lkm 
(1). 

Remoteness:  R  =  valley/bank  with  sites  >lkm  from  moor  edge  (3);  R  =  valley/bank  with  sites 
0.5- lkm  from  moor  edge  (2);  r  =  valley/bank  with  sites  <0.5km  from  moor  edge  ( 1 ). 

We  first  tested  for  relationship  between  frequency  of  occupation  of  nest  areas  and 
closeness  of  these  to  established  farmland  (Figure  3),  once  again  omitting  Site  J  from  the 
test.  Although  there  was  some  tendency  for  occupation  to  increase  in  frequency  with 
closeness  to  established  farmland,  the  correlation  was  not  significant. 
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FIGURE  3:  Occupation  of  Merlin  sites  on  a  NE  Wales  moor  in  relation  to  distance  from 
established  farmland.  Occupation  as  in  Figure  1.  rs  =  0.277,  ns. 


Against  occupation  rates  we  now  set  distance  from  nearest  hamlet  or  larger  built-up 
area,  again  omitting  Site  J.  A  significant  relationship  was  apparent  (Figure  4). 
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FIGURE  4:  Occupation  of  Merlin  sites  on  a  NE  Wales  moor  in  relation  to  distance  from 
hamlet  or  village.  Occupation  as  in  Figure  1.  rs  =  0.675,  n  =  12,  P<0.05  (1-tailed). 


Physical  characteristics  of  nesting  sites  might  be  important,  as  well  as  their  distance 
from  feeding  areas.  Inspection  of  the  sites  themselves  showed  tendencies  towards  more 
regular  use  of  well-formed  valleys  rather  than  banks,  of  long  valleys  rather  than  short  ones, 


98 


of  valleys  running  down  to  established  farmland  rather  than  to  forest  or  “isolated”  farmland, 
and  of  valleys  offering  sites  well  away  from  any  moor  edge  rather  than  close  to  it.  To  test 
this  combination  of  physical  and  positional  characteristics,  we  ascribed  to  each  site  a  score 
out  of  3  for  each  of  formation,  destination,  length  of  feature  and  remoteness,  with  a 
maximum  possible  score  of  12  (see  Table  9).  In  Figure  5  totalled  scores  are  set  against  rates 
of  occupation  and  a  strong  correlation  shows.  Its  low  rating  for  remoteness  and  length  of 
feature  brings  Site  H,  for  the  first  time,  into  line  with  other  sites. 
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FIGURE  5:  Occupation  of  Merlin  sites  on  a  NE  Wales  moor  in  relation  to  physical 
characteristics.  Occupation  as  in  Figure  1,  physical  characteristics  as  in  Table  9.  rs  =  0.871, 
n  =  13,  P<0.01. 

Forest  nesting  sites 

Welsh  Merlins  have  taken  increasingly  to  breeding  in  maturing  conifer  plantations  in  the 
uplands,  apparently  preferring  these  to  previously  occupied  sites  in  grass  moor  and,  to  a 
lesser  extent,  on  heather  moor  (Parr,  1991  and  1994;  Williams  &  Parr,  1995).  Although  9.6 
km  of  our  study  area’s  boundary  is  currently  formed  by  conifer  plantation  of  at  least  26 
years’  age,  only  one  pair  of  Merlins  to  date  is  known  to  have  used  such  a  site  in  our  period  of 
study.  The  previous  year  a  pair  had  seemed  about  to  lay  in  dense  heather  250m  from  the 
eventual  forest  site,  but  disappeared  following  a  cold  spell  in  early  May.  The  conifer  site  was 
an  old  Magpie’s  (Pica  pica )  nest,  reduced  to  its  mud  cup,  24  feet  up  a  Sitka  Picea  sitchensis 
in  the  fringe  of  the  forest  and  held  5  eggs  in  early  May.  One  chick  fledged,  at  least  one  other 
chick  having  fallen  from  the  nest.  We  enlarged  and  strengthened  the  nest  in  the  autumn, 
siting  another  turf  and  wire-basket  nest  30  m  away,  but  the  following  year  the  heather  site 
was  reoccupied  and  5  eggs  laid  at  normal  time.  In  all  3  years,  the  male  was  adult. 

DISCUSSION 


Density  and  numbers 

During  1975-1976  the  breeding  density  of  Merlins  on  our  study  area,  at  25  pairs  per 
100  km2,  was  the  highest  recorded  in  Britain.  Since  1982,  the  average  density  of  5 
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(maximum  10)  breeding  pairs  per  100  km2  has  been  similar  to  densities  elsewhere  in  Britain. 
For  the  north  of  England  Bibby  &  Nattrass  (1986)  estimated  a  mean  density  of  2-3  breeding 
pairs  per  100  km2,  whilst  Newton  et  al.  (1978)  gave  mean  values  of  9  and  7  pairs  per  100 
km2  in  2  parts  of  their  Northumbrian  study  area.  Wright  (1997)  reported  12  pairs  per  100 
km2  on  Barden  Moor  and  Fell,  in  Yorkshire. 

Since  1982,  our  Merlin  numbers  have  remained  relatively  stable,  at  a  much  reduced 
level.  In  contrast,  other  declined  British  populations  had  begun  to  recover  by  the  early  1990s 
(Rebecca  &  Bainbridge,  1998).  This  applied  specifically  in  Orkney  (in  Ellis  &  Okill,  1990), 
Shetland  (ibidem),  Northumbria  (Little  &  Davison,  1992),  Wales  generally  (Williams  & 
Parr,  1995)  and  the  south  Pennines  (Brown  &  Stillman,  1998).  The  densities  of  these 
populations,  both  before  and  since  their  recoveries,  have  been  much  lower  than  those 
recorded  on  our  study  area  in  1975-1979. 

Breeding  phenology 

Aside  from  numbers  and  density,  there  is  other  clear  evidence  that  our  study  area  has 
been  less  attractive  to  and/or  suitable  for  Merlins  since  around  1981.  The  smaller  size  of 
eggs  after  1982  suggests  a  decline  in  availability  of  food  before  laying  (Bibby,  1987),  as  do 
the  smaller  clutches.  Although  our  samples  are  rather  small,  Merlins  showed  a  consistent 
tendency  to  lay  proportionally  fewer  clutches  of  5  eggs  over  time  since  1964.  It  may  be 
significant  that  in  Wright’s  (1997)  stable  (or  increasing)  and  reproductively  very  successful 
population,  and  in  a  dramatically  increasing  urban  population  in  Saskatoon,  Canada  (Sodhi 
et  al.,  1992),  5  was  the  median  clutch  size. 

The  higher  proportion  of  non-breeding  to  breeding  pairs  of  Merlins  after  1982  may 
indicate  a  reduction  in  attractiveness  in  our  moor,  as  may  the  increase  in  the  proportion  of 
first  year  males  breeding.  The  latter  is  almost  certainly  not  the  result  of  persecution;  we  have 
no  evidence  of  killing  of  our  study  Merlins  by  humans  in  recent  times.  The  proportion  of 
first-year  males  (14%)  encountered  after  1982  can  be  compared  with  9%  (14/149)  in  the 
Northumbrian  study  during  a  period  of  decline  (Newton  et  al,  1986)  and  6%  (5/86  breeding 
birds)  in  Shetland  during  a  period  of  decline  followed  by  recovery  (Ellis  &  Okill,  1990),  but 
3%  (8/269  territory-occupying  birds)  in  NE  Scotland  (Rebecca  et  al,  1992)  and  0%  in 
Yorkshire  (Wright,  1997),  the  latter  2  populations  stable,  the  last  very  productive. 

Of  course,  the  increase  in  young  males  could  itself  explain  the  reduction  in  egg  and 
clutch  sizes,  through  poorer  provisioning  of  females  before  laying  as  a  result  of  inexperience 
at  hunting,  but  this  does  not  explain  the  sharp  drop  in  breeding  numbers. 

While  the  latter  could  be  explained  as  a  result  of  poor  production  of  young  after  1975, 
this  assumes  no  immigration  into  an  area  which,  having  supported  the  highest  breeding 
density  in  Britain  only  a  few  years  before,  should  have  been  prime  Merlin  habitat  and 
therefore  highly  attractive  to  passing  birds. 

There  has,  however,  been  little  change  in  the  overall  trend  in  breeding  success  in  our 
Merlins.  Their  production  as  measured  by  young  fledged  per  successful  nest  generally 
matches  the  figure  of  3. 3-3. 4  reported  in  other  British  studies  (Newton  et  al.,  1986;  Ellis  & 
Okill,  1990;  Wright,  1997).  Overall  breeding  success  is  perhaps  more  usefully  measured  as 
the  mean  of  young  reared  from  all  nests  and  here  there  is  greater  variation  between  studies, 
ranging  from  1.1  in  Orkney  between  1981  and  1987  (Meek,  1988)  to  2.9  in  Yorkshire 
(Wright,  1997).  In  the  Canadian  study  of  an  expanding  population  (Sodhi  et  al.,  1992),  3.8 
young  were  reared  per  nest.  Our  means  (1.9,  1.6,  1.9)  are  well  below  the  level  of  2.5  that 
Brown  (1976)  and  Olsson  (1979)  considered  necessary  for  Merlin  populations  to  be  self- 
sustaining,  and  below  the  level  of  2.0  that  Bibby  &  Nattrass  (1986)  found  to  be  associated 
with  declining  populations.  However,  in  the  apparently  stable  population  studied  by 
Rebecca  et  al.,  (1992)  in  NE  Scotland,  production  per  pair  was  1.7,  though  this  figure  was 
given  as  minimum. 
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Possible  causes  of  change  in  density  and  numbers 

In  another  Merlin  population  breeding  at  high  density,  that  studied  by  Sodhi  et  al. 
(1992)  in  Saskatoon,  Canada,  the  authors  identified  3  possible  determinants  of  density  (and 
high  breeding  success):  an  abundant  food  supply,  close  at  hand,  in  the  form  of  House 
Sparrows;  the  plentiful  availability  of  suitable  nesting  sites,  a  result  of  exploitation  by 
corvids  of  conifers  planted  in  the  earlier  history  of  the  city;  and  the  small  numbers  of  large 
predators  in  the  city.  In  this  section  we  examine  the  possible  applicability  of  these  factors  to 
our  population. 

i)  Diet  before  1993 

During  1973-1982  our  Merlins  took  proportionally  more  non-moorland  prey  than  in 
any  other  British  study.  Whilst  Site  A  is  most  striking  in  this  respect,  even  at  combined 
other  sites  non-moorland  prey  was  far  more  frequent  than  in  Northumbria  Or  =  50.79,  df  1, 
P<0.01)  and  in  Wales  generally  (x2  =  7.07,  df  1,  P<0.01),  adjusting  the  categorisation  of 
prey  in  these  studies  to  match  ours  (Newton  et  al .,  1984;  Bibby,  1987).  It  should  be  noted, 
however,  that  the  Welsh  and  Northumbrian  studies  cited  above  give  averages  over  regions, 
and  may  thus  not  be  strictly  comparable  with  our  single  moor  population. 

Bibby  (1987),  whose  Welsh  Merlins  bred  at  low  density,  believed  that  food  obtained 
outside  moorland  was  influential  mainly  in  spring,  supplying  the  extra  nourishment  needed 
for  egg  formation  at  a  time  when  moorland  species,  most  notably  Meadow  Pipits,  might  be 
less  numerous.  Eggs  laid  in  nests  closer  to  farmland,  as  he  showed,  were  larger.  He  argued 
that  Merlins  are  unlikely  to  need  to  hunt  these  habitats  in  summer,  when  moorland  birds 
have  reached  maximum  numbers  through  breeding. 

Feeding  data  from  our  study,  from  the  period  of  highest  breeding  density,  leads  us  to  a 
different  interpretation.  Here  the  increased  concentration  of  non-moorland  species  (notably 
House  Sparrows  and  Starlings)  in  July  diets,  at  a  time  when  demands  on  the  adult  Merlins’ 
foraging  ability  may  be  highest,  we  see  as  a  possible  key  to  the  sustaining  of  a  high  Merlin 
population.  As  shown  in  Table  10,  proportions  of  Meadow  Pipits  also  fell  off  significantly 
in  July  in  Bibby’s  (1987)  and  the  Northumbrian  studies  (Newton  et  al.,  1984),  with  a 
corresponding  increase  in  feeding  on  Starlings  (in  both  studies)  and  House  Sparrows  in 
Wales.  (The  absence  of  House  Sparrows  from  Northumbrian  diet  was  explained,  implicitly. 

Table  10.  Proportions  of  Meadow  Pipits,  Starlings  and  House  Sparrows  recorded  in 
British  Merlin  diets. 


Meadow  Pipit 

Starling 

House  Sparrow 

Other  birds 

Area  &  reference 

Period 

Number  (%) 

Number  (%) 

Number  (%) 

Number  (%) 

Northumbria 

June 

395  (67) 

16(3) 

0 

181  (31) 

Newton  et  al 

July 

169 (44) 

51 (13) 

0 

165 (43) 

1984 

All  months 

1117 (56) 

72  (4) 

1  «D 

811 (41) 

All  Wales 

June 

1313  (71) 

45  (2) 

62(3) 

439 (24) 

Bibby  1987 

July 

1244(63) 

108  (6) 

41  (2) 

583 (29) 

All  months 

3854  (61) 

162(3) 

121 (2) 

2499 (39) 

NE  Wales 

June 

238 (56) 

6(1) 

55  (13) 

128 (30) 

This  study 

July 

158 (39) 

52(13) 

67  (17) 

123  (31) 

1973  -  1982 

All  months 

270  (33) 

60  (7) 

129 (16) 

356 (44) 

1983  -  1989 

All  months 

518 (62) 

6(1) 

10(1) 

296  (36) 

Note:  Within  studies  significantly  fewer  Meadow  Pipits  were  taken  in  July  (Northumbria  jr  =  48.47,  df 
1,  P<0.001;  All  Wales  x2  =  25.04,  df  1,  P<0.01;  NE  Wales  x2  =  21.78,  df  1,  P<0.01).  Between  studies 
significantly  fewer  Meadow  Pipits  were  taken  in  NE  Wales  during  1973-82  Or  =  83.60,  df  2,  P<0.001) 
but  significantly  more  during  1983-89  Or  =  10.58,  df  2,  P<0.01).  Starlings  showed  a  similar  pattern. 
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by  Bibby  in  terms  of  the  remoteness  of  these  Merlin  sites  from  agricultural  ground.)  In 
Bibby’s  study  Blue  Tits  and  Great  Tits,  also  non-moorland  species,  became  more  frequent 
in  July  diets. 

At  a  time  of  the  year  when  surviving  Meadow  Pipit  juveniles  could  have  gained  skill  at 
avoiding  predators,  and  adults  be  less  preoccupied  with  feeding  young  (on  our  sudy  area 
most  Meadow  Pipits  lay  in  the  first  two  weeks  of  May,  and  relatively  few  have  second 
broods),  the  flocks  of  juvenile  Starlings  typical  of  higher  farmland  from  mid-June  and  the 
young  of  multi-brooded  House  Sparrows,  or  busy  adults,  could  be  more  rewarding  to  hunt. 
This  could  be  especially  so  given  both  the  small  distance  of  our  Merlins’  nest-sites  from 
their  habitats  and  the  greater  mass  of  these  species:  House  Sparrows  are  a  third  heavier  than 
Meadow  Pipits,  and  Starlings  over  3  times  their  weight  (Cramp  &  Perrins,  1994;  Cramp, 
1988). 

We  have  several  autumn  and  winter  observations  of  Merlins  from  farmland  and  edges 
of  built-up  areas  within  4  km  of  the  study  moor  and  local  wintering  is  implied  by  the  fact 
that  in  the  past,  at  least,  some  birds  returned  to  roost  in  nesting  valleys.  If  these  habitats, 
familiar  to  the  Merlins  from  August  to  April,  offer  an  enhanced  abundance  of  food  in 
summer,  then  there  is  every  reason  why  this  should  be  exploited.  Sodhi  &  Oliphant  (1992) 
showed  that  “immigrant”  Merlins  breeding  in  the  city  of  Saskatoon  were  more  likely  to  hunt 
outside  the  city  than  were  “native”  birds,  familiarity  with  habitat  apparently  determining  this 
behaviour. 

It  is  possible  that  House  Sparrows  and  Starlings  have  been  under-recorded  in  July  diets 
as  a  result  of  the  way  in  which  Merlins  feed  large  young.  At  this  stage  at  least  some  Merlins 
bring  prey  to  the  nest  with  its  head,  wings  and  tail  intact,  and  at  some  nests  the  carcases  of 
prey  are  not  removed  by  the  adults  once  the  flesh  has  been  eaten;  they  simply  accumulate  in 
the  nest  hollow  and  below  it.  The  proportion  of  nests  at  which  this  happens  is  small  (we 
have  found  it  in  6  cases),  but  always  either  Sparrow  or  Starling  remains  have  formed  the 
majority.  Where  such  remains  are  removed  by  adults  and  dumped  away  (as  we  believe) 
from  normal  plucking  areas,  possibly  in  deep  bracken,  they  may  be  less  detectable  by  field 
workers  than  prey  from  earlier  in  the  season,  when  most  feathers  are  plucked  at  predictable 
“stations”  before  the  body  is  fed  to  the  young. 

ii)  Food  after  1982 

Numbers  of  Starlings  and  House  Sparrows  recorded  in  our  Merlins’  diets,  both  at  Site 
A,  where  sampling  has  been  most  intense  and  longstanding,  and  generally  on  the  moor,  fell 
off  sharply  after  1982.  Whilst  the  proportion  of  prey  items  collected  in  July  fell  from  34%  of 
all  prey  items  in  the  first  period  to  14%  in  the  second,  this  change  by  no  means  accounts  for 
the  fall  in  numbers  of  these  species.  In  the  period  of  high  Merlin  density,  Meadow  Pipits 
made  up  only  33%  of  the  predator’s  diet,  as  against  56%  in  Northumbria  and  61%  in  Wales 
overall  (see  Table  10).  Interestingly,  now  that  Meadow  Pipits  form  a  proportion  of  our 
Merlins’  diet  closer  to  the  norm  for  mainland  Britain,  the  raptor’s  breeding  density  is  also 
near  the  norm. 

Why,  then,  were  fewer  Starlings  and  sparrows  apparently  brought  to  the  nest  in  the 
second  period?  According  to  the  Common  Birds  Census  run  by  the  British  Trust  for 
Ornithology,  House  Sparrow  numbers  in  Britain  declined  between  1979  and  1984,  followed 
by  some  increase,  whilst  Starling  numbers  climbed  slowly  in  farmland  in  the  period  1970- 
1981,  after  which  they  declined  quite  sharply  (Marchant  et  al.,  1990).  Summers-Smith 
(1988)  noted  the  disappearance  of  House  Sparrows  from  some  higher  level  villages  in 
Yorkshire. 

After  1983  JLR  encountered  very  few  flocks  of  juvenile  Starlings  on  moor-adjoining 
farmland  or  over  the  moor  itself  -  though  it  should  be  noted  that  he  spent  less  time  in  this 
habitat  after  1983.  Farmers  and  gamekeepers,  however,  also  report  a  big  reduction  in,  even 
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absence  of,  these  flocks  in  recent  years  in  fields  adjacent  to  the  moor. 

The  local  situation  with  the  House  Sparrow  is  more  complex.  They  are  believed  to 
have  declined  considerably  on  upland  farms  since  the  1960s,  possibly  due  to  reductions  in 
milking  and  chicken  keeping,  both  practices  having  made  grain  abundantly  available  to  the 
birds  (J.A.  Jackson,  pers.  comm.).  Corn-growing  on  upland  fields  has  also  declined;  the 
same  observer  remembers  seeing  large  flocks  of  sparrows  in  these  fields  in  summer,  but 
now  sees  none.  Additionally,  he  reports  fewer  sparrows  nesting  in  local  upland  villages. 
What  is  puzzling,  though,  is  the  suddenness  of  the  virtual  disappearance  of  this  prey  from 
our  collections  after  1982  (though  in  1990,  after  our  food  study  ceased,  one  nest  contained  a 
“hoard”  of  House  Sparrow  wings  and  heads  after  the  young  had  fledged.) 

It  is  possible  that  the  severe  winter  of  1978-1979,  followed  by  further  severe  spells 
between  the  Februaries  of  1981  and  1983,  sharpened  the  effects  of  agricultural  changes, 
causing  a  sufficiently  abrupt  reduction  in  availability  of  sparrows  to  make  it  “uneconomical” 
for  Merlins  to  continue  to  hunt  them.  Severe  weather  in  January  or  February  of  1985-1987 
may  have  helped  maintain  this  situation,  with  the  mild  winters  that  followed  permitting  a 
recovery  that  may  have  led  to  the  prey  haul  mentioned  above. 

iii)  Nesting  sites,  before  and  after  1980 

Several  authors,  beginning  with  Rowan  (1921-1922),  have  referred  to  apparently 
attractive  physical  or  positional  features  of  Merlins’  nesting  sites.  Whilst  Bibby  (1986) 
investigated  relationships  between  habitat  and  occupation  of  sites,  and  Brown  &  Stillman 
(1998)  looked  at  correlation  between  density  of  nests  and  proximity  to  moorland  edge,  no 
study,  to  date,  has  quantified  other  physical  attractions.  As  is  shown  in  Table  9,  our  sites 
vary  strongly  in  regularity  of  occupation,  and  this  variation  is  related  to  certain 
characteristics  (Figs  3-5).  But  why  could  these  characteristics  be  attractive  to  Merlins? 

The  preference  for  valleys  running  down  to  established  farmland  may  be  related  to  the 
importance  of  scrub/farm  prey  in  the  early  season  and  in  July.  That  well-shaped,  continuous 
valleys  are  preferred  over  discontinuous  or  poorly  formed  ones  could  be  in  their  allowing 
the  Merlins  to  leave  and  approach  the  nest  site  unobserved  by  predators,  or  potential  prey, 
offering  a  flight  path  in  which  the  bird  cannot  be  seen  from  below  (ie  not  against  the  sky). 
We  know,  from  surveys  conducted  by  JLR  in  1979,  1981  and  1982,  that  moorland 
passerines  other  than  Meadow  Pipits  are  commoner  in  valleys  and  on  damp  or  brackeny 
edges  than  in  uniform  heather  (unpubl.  data),  and  we  suspect  that  Meadow  Pipits  are  also 
commoner  near  the  moor’s  fringe,  where  the  vegetation  is  more  varied,  sometimes  including 
grassier  habitats  of  the  kind  found  to  be  favoured  by  this  bird  in  southern  Scotland  (Redpath 
&  Thirgood,  1997).  Rapid,  undetected  arrival  in  these  richer  hunting  areas  could  be 
advantageous  to  Merlins.  Our  Site  H  is  finely  shaped,  with  steep,  tall  sides,  but  “runs  out” 
well  before  the  edge  of  the  moor,  exposing  the  bird  to  a  conspicuous  flight  along  a  long 
bank,  or  a  ridge,  before  reaching  farmland.  Those  valleys  which,  though  well  shaped  and 
continuous,  like  Sites  I  and  K,  run  down  to  isolated  farmland,  either  expose  the  bird  to 
poorer  feeding,  or  involve  long  flights  over  ridges  or  through  other  Merlins’  nesting  valleys 
to  reach  established  farmland.  Our  site  with  by  far  the  highest  occupation  rate  is  steeper- 
sided  and  deeper  for  longer  than  any  other  valley  on  the  moor  and  leads  onto  established 
farmland. 

Brown  &  Stillman  (1998)  found  a  tendency  for  their  south  Pennines  Merlins  to  prefer 
sites  at  an  “intermediate  distance  from  the  moor  edge”  and  suggested  that  higher  levels  of 
recreational  and  other  disturbance  might  be  responsible.  On  our  study  area,  nests  closest  to 
the  moor  edge  were  most  likely  to  fail  due  to  trampling  by  sheep  or  predation.  Perhaps  for 
this  reason,  longer  valleys  or  banks  are  preferred  over  shorter  ones.  However,  where  such 
valleys  pass  close  to  the  edge  of  the  moor,  as  happens  with  Site  L,  the  advantage  of  greater 
length  seems  to  be  overridden. 
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To  date,  our  Merlins  have  nested  only  once  in  a  forest  site,  which  they  abandoned  after 
one  season.  The  chosen  block,  planted  around  1970,  may  still  be  only  marginally  suitable, 
though  Magpies  have  been  present  there  for  at  least  3  years.  More  mature  but  less  extensive 
plantations  exist  within  1  km  of  3  less  frequently  used  Merlin  sites  and  a  prospecting  pair 
perched  in  the  fringes  of  one  of  these  before  moving  to  and  laying  on  a  bracken  bank  400  m 
away.  Currently  the  few  pairs  that  settle  in  the  study  area  seem  to  prefer  the  traditional 
heather  banks,  perhaps  finding  them  freer  from  disturbance  by  Carrion  Crows  (Corvus 
corone)  and  Magpies.  This  situation  rather  resembles  that  in  the  south  Pennines,  where 
Brown  &  Stillman  (1998)  attribute  their  Merlins’  failure  to  nest  in  conifer  plantations  to  the 
continuing  presence  of  suitable  heather  and  the  relatively  small  area  of  conifer  forest 
available. 

Before  1980  our  study  area  held  (within  30  km2)  6  nesting  sites  of  apparent  high 
suitability,  in  3  of  which  more  than  one  pair  nested  in  at  least  one  year.  At  least  3  more  sites 
had  been  used  independently  of  ( ie  simultaneously  with)  these.  Thus  prior  to  1980  our  moor 
possessed  a  wealth  of  nesting  sites  of  demonstrated  attractiveness. 

The  fire  in  1980  completely  destroyed  2  of  the  most  regularly  used  nesting  sites  and 
severely  damaged  another  2.  Thereafter,  apart  from  the  2  “prime”  sites  left  unscathed,  the 
remainder  were  sites  of  low  preference  ranking.  That  the  collapse  in  breeding  numbers  was 
postponed  until  1981-1982  was  possibly  due  to  the  fire  having  occurred  in  mid-April,  when 
pairs  were  sufficiently  well  established  to  seek  alternative,  otherwise  less  attractive  sites  on 
the  same  moor. 

Since  about  1993  all  previously  favoured  sites  have  regained  the  depth  of  heather 
judged  by  us  to  be  ideal  for  nesting  Merlins.  As  numbers  remain  depressed,  it  appears  that 
other  factors  are  suppressing  the  population. 

iv)  Predation  and  inter-specific  competition 

At  the  time  of  known  maximum  breeding  numbers  of  Merlins,  our  study  moor  was 
managed  by  2  full-time  gamekeepers  exclusively  concerned  with  grouse.  At  that  time  it  was 
the  only  moor  in  Wales  in  this  position.  Several  authors  have  suggested  that  ground-nesting 
Merlins  may  benefit  from  destruction  of  Foxes  by  gamekeepers  (e.g.  Bibby,  1987;  Petty, 
1995,  Little  et  al,  1995)  whilst  Petty  (op.  cit.)  stated  that  Merlins  breeding  on  unkeepered 
heather  moor  “produce  far  fewer  young”.  Carrion  Crows  and  Foxes  V.  vulpes  have  been 
implicated  in  failures  of  Merlins’  nests  in  the  present  study  and  elsewhere.  However, 
gamekeeping  activity  is  (and  was)  no  less  intensive  on  many  moors  outside  Wales  that  hold 
far  lower  densities  of  Merlins  than  our  area. 

Of  the  raptors,  the  Peregrine  Falco  peregrinus  is  most  likely  to  be  a  threat  to  our 
Merlins,  by  virtue  of  its  size,  hunting  methods  and  habitat.  (Goshawks  Accipiter  gentilis  are 
not  yet  known  to  breed  on  the  fringe  of  our  study  moor).  Several  authors  report  single  cases 
of  Peregrines  killing  Merlins  (e.g.  Newton  et  al.,  1986;  Rebecca  et  al.,  1992;  Williams  & 
Parr,  1995);  on  our  study  area,  D.  Green  saw  an  immature  Peregrine  land  at  a  Merlins’  nest 
with  young  -  which  had  disappeared  a  few  days  later  (Roberts  &  Green,  1983).  Generally, 
though,  evidence  of  serious  predation  is  scant.  However,  Ratcliffe  (1962)  described  how 
Merlins  “are  displaced  from  their  usual  nesting  quarters  should  Peregrines  .  .  .  choose  to 
occupy  these.”  Rebecca  et  al.  (1992)  presented  circumstantial  evidence  for  the  displacement 
of  Merlins  from  8  breeding  sites  by  Peregrines:  in  4  cases  where  Peregrines  became 
established  in  Merlins’  nesting  areas,  the  Merlins  did  not  nest  within  a  2  km  radius;  in  the 
other  4,  Merlins  were  absent  from  nest  areas  in  the  years  when  Peregrines  bred  in  heather 
banks  near  by. 

After  an  absence  of  probably  10  years  from  our  study  area,  coinciding  with  the  national 
slump  attributed  to  organochlorine  contamination  (Ratcliffe,  1980),  renewed  breeding  of 
Peregrines  took  place  in  1974  and  until  1987  only  one  pair  was  known  to  nest  on  the 
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periphery  of  the  moor.  Thus  our  year  of  highest  occupation  of  sites  by  Merlins  came  one 
year  after  the  Peregrine’s  first  breeding  in  10-15  years.  Arguably  the  larger  raptor's  absence 
may  have  contributed  to  the  Merlin’s  high  numbers. 

Newton  et  al.  (1986)  pointed  out  that  Peregrines  cannot  have  been  involved  in  the 
drastic  decline  of  Merlins  in  the  Peak  District,  as  they  were  virtually  absent  from  the  area  at 
that  time.  Similarly,  on  our  study  area,  with  only  one  pair  breeding,  often  unsuccessfully,  at 
the  time  of  the  Merlins’  decline,  Peregrines  are  unlikely  to  have  caused  or  even  aided  this 
process.  However,  between  1987  and  1995  numbers  of  this  raptor  breeding  around  the  moor 
rose  to  6  pairs  whilst  during  the  1990s  numbers  encountered  on  the  moor  itself  in  winter 
transect  counts  increased,  after  fluctuating  unevenly  since  1978,  when  the  counts  began 
(Roberts,  unpubl.  data).  Usually  these  birds  are  seen  perched  on  boulders  near  the  heads  of 
valleys  or  on  steep  bank-sides.  When  seen  flying,  they  are  usually  leaving  a  similar  position. 
In  the  majority  of  cases,  these  perching  points  are  on  or  near  Merlins’  nesting  banks. 
Apparently  territorial  aerial  encounters  between  Peregrines  are  now  frequently  seen. 

The  conspicuousness  of  the  Peregrines,  which  regularly  stand  with  their  bright  breasts 
catching  the  sun,  and  the  fact  that  their  increased  presence  has  coincided  with  a  sharp  fall  in 
numbers  of  the  only  medium-sized  prey  species  present  on  the  moors  in  daytime  at  that 
season,  the  Red  Grouse  Lagopus  lagopus,  suggest  that  this  behaviour  could  be  territorial, 
not  a  part  of  their  hunting.  In  the  winters  of  1996-7  and  1997-8,  this  behaviour  has  begun 
also  to  involve  pairs  of  birds,  standing  a  few  metres  apart  and  has  become  even  commoner. 

Preliminary  study  of  breeding  season  diet  of  these  Peregrines  suggests  a  dependence  in 
May-July  on  pigeons  Columba,  with  thrushes  Turdus  and  smaller  passerines  important 
during  March- April  (unpubl.  data).  Their  high  breeding  density  and  success,  sustained  by 
rich  supplies  of  pigeons  in  summer,  may  be  precipitating  competition  for  food  at  other 
seasons,  with  resulting  increases  in  territoriality.  Although  the  other  large  moorland  hunting 
raptor,  the  Hen  Harrier  Circus  cyaneus,  has  ceased  wintering  on  our  study  area  (Roberts, 
1998),  and  Merlins  are  rarely  seen  there  now  in  winter,  pluckings  of  Fieldfares  are 
encountered  in  undiminished  quantities,  probably  caught  by  Peregrines  as  the  thrushes  enter 
or  leave  their  roosts  on  the  open  moor.  As  seen  in  Table  6,  Fieldfares  form  9%  of  our 
Merlins’  known  diet  in  early  spring,  making  this  small  falcon  a  possible  competitor  of  the 
Peregrine  at  a  time  of  comparative  food  shortage  for  the  latter. 

We  suspect  that  the  conspicuous  presence  of  the  Peregrine  in  Merlins’  nesting  valleys 
in  late  winter  may  be  enough  to  effect  the  kind  of  displacement  proposed  by  Ratcliffe 
(1962)  and  Rebecca  et  al.  (1992)  -  possibly  aided  by  harrying  (and  occasionally  by  killing). 
It  would  also  be  to  the  Merlins’  advantage  not  to  rear  their  young  in  sites  where  Peregrine 
chicks,  fledging  earlier,  might  find  them  tempting  targets  for  attack.  Since  in  our  study  area 
all  Peregrines’  eyries  are  on  the  fringe  of  the  moor,  this  is  perhaps  another  reason  for  the 
Merlins’  apparent  favouring  of  nest  sites  over  1  km  from  the  edge  (Figure  5). 

Overall 

We  now  propose  that  the  steepness  of  the  Merlins’  decline  from  1980  was  caused  by 
the  fire’s  destruction  of  “prime”  sites,  this  possibly  being  exacerbated  by  poor  breeding 
success  in  previous  seasons.  The  birds’  continuing  failure  to  utilise  those  sites  that  were 
available  may  have  been  encouraged  by  reductions  in  food  supply,  possibly  of  numbers  of 
House  Sparrows,  more  certainly  of  Starlings,  numbers  of  the  latter  remaining  very  low  to 
the  present  time.  With  the  return  to  usability  in  the  1990s  of  fire-damaged  “prime”  sites, 
inter-specific  territorial  (or  predatory)  aggression  from  Peregrines  may  now  explain  the 
Merlins’  continuing  low  breeding  density. 

There  is  a  need  for  further  work  on  this  interesting  population  of  Merlins,  particularly 
on  diet,  hunting  ranges  and  interactions  with  Peregrines.  Meanwhile,  we  hope  that  their 
improved  breeding  production,  coupled  perhaps  with  a  delayed  reaction  to  the  return  to 
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suitability  of  several  prime  sites,  will  trigger  an  increase  in  numbers  parallel  to  those 
recorded  elsewhere  in  Britain. 
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Appendix  1. 

Totals  (%)  and  scientific  names  of  bird  species  in  diets  of  Merlins  in  NE  Wales,  1973- 
1989 


Red  Grouse  Lagopus  lagopus  j 

10(1) 

Blackcap  S.  atricapilla* 

1  (d) 

Snipe  Gallinago  gallinago 

1  «D 

Wood  Warbler  Phylloscopus  sibilatrix* 

3«1) 

Cuckoo  Cuculus  canorus 

1  (<D 

Chiffchaff  P.  collybita* 

3(d) 

Great-spotted  Woodpecker  Dendrocopus  major * 

1  «D 

Willow  Warbler  P.  trochilus 

8(d) 

Skylark  Alauda  arvensis 

55  (3) 

Goldcrest  Regains  regains* 

26(2) 

Swallow  Hirundo  rustica* 

50  (3) 

Long-tailed  Tit  Aegitludos  caudatus * 

1  (d) 

House  Martin  Delichon  urbica  * 

1(<1) 

Coal  Tit  Paras  ater* 

3(d) 

Meadow  Pipit  Anthus  pratensis  79 1  (48) 

Blue  Tit  P.  caeraleas* 

31  (2) 

Grey  Wagtail  Motacilla  cinerea  * 

3  «1) 

Great  Tit  P.  major* 

23(1) 

Pied  Wagtail  M.  alba* 

3(d) 

Nuthatch  Sitta  earopaea* 

1  «D 

Robin  Erithacus  rubecula* 

7(d) 

Starling  Stumus  vulgaris* 

66  (4) 

Redstart  Phoenicurus  phoenicurus* 

5  (d) 

House  Sparrow  Passer  domes ticus* 

139(8) 

Whinchat  Saxicola  rubetra 

99(6) 

Chaffinch  Fringilla  coelebs* 

98  (6) 

Stonechat  Saxicola  torquata 

4«1) 

Greenfinch  Carduelis  chloris * 

8(1) 

Wheatear  Oenanthe  oenanthe 

81  (5) 

Goldfinch  C.  carduelis* 

16(1) 
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Ring  Ousel  Turdus  torquatus 

1(<1) 

Siskin  C.  spinus* 

2(d) 

Blackbird  T.  merula 

4(d) 

Linnet  C.  cannabina 

23(1) 

Fieldfare  T.  pilaris 

42  (3) 

Bullfinch  Pyrrhula  pyrrhula* 

2(d) 

Song  Thrush  T.  philomelos * 

8(d) 

Yellowhammer  Emberiza  citrinella* 

5(d) 

Redwing  Turdus  iliacus 

10(1) 

Reed  Buntins  E.  schoeniclus 

Is 

2(d) 

Mistle  Thrush  Turdus  viscivorus* 

Garden  Warbler  Sylvia  borin* 

2(d) 

1(d) 

Unidentified* 

4(d) 

Note:  In  Newton  et  al.  (1984)  Swallow,  House  Martin,  Grey  Wagtail,  Pied  Wagtail  and 
Starling  were  classed  as  “open  country  species”  and  Blackbird,  Willow  Warbler  and  Linnet 
as  “woodland  species”. 

j  =  only  chicks  or  small  juveniles  *  =  non-moorland  species 
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PIED  FLYCATCHER  Ficedula  hypoleuca  MIGRATION  FROM  SOME 
WOODLANDS  IN  THE  UPPER  WYE  VALLEY 

F.  M.  SLATER ,  School  of  Biosciences,  Cardiff  University,  Llysdinam  Field  Centre, 

Newbridge-on-Wye,  Powys  LD1  6NB 

INTRODUCTION 

There  has  been  almost  a  century  of  interest  in  the  Pied  Flycatchers  of  the  Llysdinam 
and  nearby  woodlands  in  mid-Powys  (Slater,  1998).  It  was  not  until  the  late  1960s  that  the 
first  birds  were  ringed  there  and  not  until  1976  that  recoveries  from  the  site  were  received  in 
the  author’s  name.  Since  then  there  has  been  a  steady  flow  of  recoveries  and  controls  both 
from  Britain  and  abroad.  They  are  presented  here  to  demonstrate  that  even  from  one  general 
locality  a  picture  of  dispersal  and  migration  can  be  built  up  which  parallels  and  contributes 
to  that  found  on  a  wider  scale  within  the  U.K. 

METHOD 

Until  the  mid-1970s  Chris  Mead  and  later  the  author,  ringed  Pied  Flycatcher  and  other 
pulli  in  a  variable  number  of  nestboxes  -  usually  about  50  -  in  the  woods  around  Llysdinam 
House  on  the  Brecknock  bank  of  the  River  Wye  in  mid-Powys,  the  home  of  the  late  Sir 
Michael  Venables  Llewleyn.  From  the  mid-1970s  the  author  added  nestboxes  to  the 
Llysdinam  Nestbox  Scheme  in  a  number  of  local  woodlands,  until,  by  the  early  1990s  about 
1000  boxes  had  been  erected.  In  this  period  some  30,000  Pied  Flycatcher  pulli  have  been 
ringed  and  it  is  the  recoveries  from  these  which  are  described  here. 

RESULTS 

Figure  1  shows  birds  controlled  at  nest  boxes  away  from  Llysdinam  but  originally 
ringed  as  pulli  in  the  Llysdinam  nestbox  scheme  woodlands.  Most  but  not  all  of  these  birds 
were  in  their  first  breeding  season  and  represent  slightly  over  one  recovery  per  1000  birds 
ringed.  Figure  2  shows  controls  and  recoveries  of  Llysdinam-ringed  birds  on  migration  to  or 
from  their  nesting  grounds.  Most  of  the  French,  Iberian  and  African  records  come  from 
birds  shot  or  found  dead,  the  remainder  are  controls.  In  this  case  the  recovery  rate  is  slightly 
under  one  record  per  1000  birds  ringed.  The  results  from  individual  years  are  aggregated 
and  span  the  period  1976  to  1998. 
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DISCUSSION 


In  Britain  the  Pied  Flycatcher  has  its  main  strongholds  in  Wales  and  its  borders,  south¬ 
west  and  northern  England  with  southern  Scotland  but  is  absent  as  a  breeding  bird  from 
Ireland  (Gibbons  et  al.,  1993).  Its  northern  movement  in  Scotland  has  been  aided  by  nest 
box  schemes.  Lovegrove  et  al.  1994  describes  its  distribution  of  in  Wales  as  “a  numerous 
summer  visitor  in  most  mainland  counties,  but  a  rare  breeding  bird  in  Anglesey”.  Here  again 
nestboxes  have  undoubtedly  helped  facilitate  its  present  abundance. 

Although  not  presented  here,  we  have  data  to  show  that  at  some  of  our  sites  over  50% 
of  the  nesting  females  return  to  within  2km  of  the  sites  in  which  they  were  ringed  as  pulli. 
However,  from  our  ringing  results  it  seems  probable  that  birds  not  returning  to  the  exact  site 
probably  return  to  their  general  fledging  vicinity.  Figure  1  shows  that  mid-Wales-ringed 
birds  tend  to  return  to  mid-Wales  with  few  of  our  birds  being  recovered  from  North  Wales 
in  spite  of  the  species’  relative  abundance  there  (Lovegrove  et  al.,  1994;  Stowe,  1987). 
Similarly,  the  only  2  records  from  northern  England  refer  to  pulli  ringed  at  Llysdinam  and 
controlled  in  Durham  and  Cumbria  as  first  year  breeders.  Although  passing  through  the 
southwest  of  Britain  on  return  migration  few  if  any  stay  to  breed  although  one  return 
migration  record  could  refer  to  a  nesting  bird.  This  would  seem  to  suggest  that  the  Pied 
Flycatchers  of  mid-Wales  generally  form  a  discrete,  if  somewhat  diffuse  unit,  migrating 
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back  to  this  area  with  little  intermixing  with  birds  from  other  areas.  Hope  Jones  et  al.  (1977) 
showed  that,  of  British  bird  observatories,  only  Fair  Isle  and  to  a  lesser  extent  Spurn  Point 
on  the  east  coast  showed  evidence  of  a  significant  spring  migration  of  Pied  Flycatchers 
although  almost  all  had  strong  autumn  numbers.  Clearly  our  breeding  birds  do  not  follow  a 
coastal  route  to  their  breeding  grounds  although  small,  but  better  than  average,  spring 
numbers  for  Lundy  might  suggest  a  passage  from  the  south-west  peninsula  to  Wales.  As  our 
only  returning  birds  recorded  in  England  come  from  Dorset,  Devon  and  Somerset  perhaps 
our  birds  take  such  a  westerly  route  over  the  Severn  Estuary. 

Figure  2  shows  passage  records  for  Llysdinam-ringed  Pied  Flycatchers.  It  is  interesting 
how  even  these  limited  data  fit  in  with  wider  published  studies.  Although  spanning  2 
decades  and  with  records  from  different  years  from  neighbouring  areas,  patterns  of 
movement  in  time  can  be  seen.  Although  there  is  the  aberration  of  one  young  bird  controlled 
in  Northampton  on  the  3rd  August,  once  the  birds  leave  the  area  after  breeding  they  seem  to 
move  south.  The  autumn  migration  is  picked  up  by  2  records  for  separate  years  from  the  7th 
August  from  Bournemouth  and  the  Isle  of  Wight.  Again  in  2  different  years  we  next  have 
records  from  Guernsey  and  Jersey  on  the  18th  and  17th  August  respectively.  A  record  from 
south  western  France  also  for  the  1 8th  August  leads  on  to  a  batch  of  records  from  northern 
and  western  Spain  and  Portugal  but  spanning  a  period  from  the  24th  August  to  the  24th 
November.  Interestingly,  Hope  Jones  et  al.  (1977)  found  that  Welsh  Pied  Flycatcher 
recoveries  in  Iberia  were  to  the  west  of  those  from  the  Forest  of  Dean,  a  result  in  terms  of 


FIGURE  2:  Recoveries  of 
Llysdinam-ringed  Pied  Flycatchers 
on  migration  to  (dots)  or  from 
(diamond)  their  breeding  grounds. 
Open  circle  shows  the  Llysdinam 
area. 
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our  Welsh  population  confirmed  by  our  records.  This  apparent  prolonged  stay  may  enable 
the  birds  to  put  on  sufficient  stores  of  fat  to  cross  the  Mediterranean  and  the  Sahara  (Bibby 
&  Green,  1980).  While  none  of  our  records  come  from  the  presumed  wintering  grounds  in 
Guinea,  the  Ivory  Coast  and  Ghana  (Lundberg  &  Alatalo,  1992)  which  they  may  reach  via 
Nigeria  (Smith,  1966)  this  is  perhaps  not  surprising  as  recovery  rates  drop  sharply  in  areas 
where  the  recovery  of  bird  rings  has  little  local  socio-economic  value.  As  2  autumn  records 
from  Morocco  are  from  the  26th  August  and  the  8th  September  many  birds  must  spend  little 
time  on  the  Iberian  fattening  grounds.  These  autumn  records  from  Morocco  are  from  the 
west  coast  in  contrast  to  the  spring  migration  through  the  same  country  which  seems  to  take 
a  much  more  easterly  route  with  records  from  the  20th  April  to  the  4th  May.  This  would  be 
in  keeping  with  the  observations  on  Nordic  recoveries  by  Rendahl  &  Vestergren  (1961)  and 
German  Pied  Flycatcher  migrations  by  Berndt  &  Winkel  (1979).  This  easterly  trend  is  again 
suggested  by  the  single  recovery  from  Majorca  from  the  5th  May.  Perhaps  significantly 
there  is  only  one  Iberian  recovery  during  the  spring  migration  suggesting  an  urgency  to 
reach  the  breeding  grounds  and  there  is  no  need  for  building  up  fat  stores  as  the  Sahara 
crossing  is  then  behind  them.  Although  tens  of  thousands  of  Pied  Flycatchers  are  ringed  in 
Europe  each  year,  had  just  the  birds  in  the  Llysdinam  scheme  been  ringed  to  the  exclusion 
of  all  others,  the  migratory  behaviour  of  this  species  to  and  from  Britain  could  have  been 
deduced,  in  general  terms,  from  just  these  results! 
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BREEDING  HEN  HARRIERS  Circus  cyaneus  IN  WALES,  1988-1994 

IOLO  T.  WILLIAMS ,  Bronallt,  Y  Fron,  Caernarfon ,  Gwynedd.  LL54  7BD 

SUMMARY 

A  survey  of  breeding  hen  harriers  in  Wales  in  1988-1994  was  undertaken 
by  paid  RSPB/CCW  fieldworkers  with  assistance  from  Wales  Raptor 
Study  Group  individuals.  The  results  show  that  between  20-28  territories 
were  occupied  annually  with  breeding  females  recorded  at  11-21  of  these. 
The  majority  of  the  population  was  restricted  to  the  heather  uplands  of 
Meirionnydd,  Montgomeryshire  and  Denbighshire  with  occasional 
breeding  in  Caernarfonshire  and  Breconshire.  Average  clutch  sizes  of 
5.09,  brood  sizes  of  3.96  and  young  fledged  per  breeding  female  of  1.93 
compare  favourably  to  data  from  Scotland.  Nesting  success  on  grouse 
moors  was  only  29%  compared  to  54%  on  other  heather  moors  and 
human  persecution,  habitat  loss  and  predation  are  believed  to  be 
significant  factors  limiting  the  distribution  of  breeding  hen  harriers  in 
Wales. 


INTRODUCTION 

In  recent  years,  several  studies  have  been  undertaken  on  numbers,  distribution  and 
breeding  ecology  of  the  hen  harrier  (Balfour  1957a,  Balfour  1957b,  Bibby  &  Etheridge 
1993)  and  interactions  with  prey  species  (Redpath  1991)  but  most  of  this  work  was  confined 
to  Scotland.  Prior  to  this  current  study,  virtually  no  published  data  were  available  for  Wales 
despite  the  fact  that  the  small  Welsh  population  is  on  the  edge  of  the  species’  range  in  the 
UK  and  forms  a  significant  percentage  of  the  total  British  population. 

Prior  to  the  general  availability  of  firearms  and  especially,  the  development  of  game 
estates  and  their  accompanying  gamekeepers,  the  hen  harrier  was  a  widespread  bird  in 
Wales.  There  is  good  evidence  to  suggest  that,  during  the  18th  and  19th  centuries,  it  bred 
throughout  much  of  the  country  with  the  possible  exception  of  the  south-eastern  quarter 
(Watson  1977,  Lovegrove  et  al.  1994)  and,  at  that  time,  it  was  not  confined  to  the  upland 
moors  in  the  breeding  season  as  it  is  now,  but  also  took  advantage  of  the  extensive  lowland 
heaths  and  bogs  (Mathew  1894).  There  was,  however,  a  great  deal  of  confusion  with  the 
similar  Montagu’s  harrier  (Circus  pygargus)  which  was  also  widespread  in  the  lowlands,  a 
confusion  which  persisted  until  the  1950s. 

During  the  latter  part  of  the  19th  century,  the^  Welsh  population  of  hen  harriers  was 
gradually  reduced  to  a  breeding  core  on  the  moorlands  of  north-central  Wales  in  the  old 
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counties  of  Meirionnydd,  Montgomery,  Denbigh  and  Caernarfon,  with  sporadic  breeding 
records  from  elsewhere.  By  the  turn  of  the  century,  it  had  become  a  very  scarce  breeding 
species  (Forrest  1907)  and  although  the  timing  of  its  final  extirpation  is  not  known,  it  had 
certainly  become  extinct  by  the  First  World  War.  Over  the  next  35  years,  sporadic  breeding 
occurred  in  several  counties  (Aspden  1939)  but  it  was  not  until  1958,  at  a  time  when  the 
British  population  was  increasing  and  extending  southwards  (Watson  1977)  that  regular 
breeding  occurred  once  more  in  Wales.  In  that  year,  a  nest  with  4  eggs  was  located  on  the 
Berwyn  moors  in  north  Wales,  almost  certainly  near  the  site  which  Forrest  had  recognised 
as  the  last  positive  breeding  location  some  40  years  before.  Although  the  pair  failed,  they 
returned  again  the  following  year  and  in  1960,  they  were  joined  by  another  pair  nearby;  the 
recolonisation  of  Wales  was  underway. 

Numbers  increased  slowly  at  first  and  the  population  remained  centred  around  the 
Berwyn  moors.  Few  pairs  nested  in  young  conifer  plantations  although  a  small  population 
of  up  to  5  pairs  bred  in  recently  planted  heather  moors  near  Bala  during  the  late  1970s  and 
early  1980s  (Currie  1981).  The  Welsh  population  increased  rapidly  during  the  late  1970s, 
with  sporadic  breeding  recorded  as  far  south  as  Ceredigion,  and  reached  a  maximum  of  22- 
23  known  pairs  in  1978-1981  (RSPB  unpublished  data).  Several  pairs  must  have  gone 
unrecorded  as  many  moors  were  visited  only  spradically;  therefore  the  data  represent  the 
minimum  number  of  pairs. 

It  was  during  the  mid  1980s,  when  the  Welsh  population  reached  its  peak,  that  breeding 
hen  harriers  began  to  be  heavily  persecuted  once  more  by  upland  gamekeepers,  particularly 
on  the  Berwyn  moors  (E.  Gibson  pers.  comm.).  At  that  time,  the  RSPB  became  concerned 
that  numbers  were  declining  and  2  fieldworkers  were  employed  to  survey  breeding  hen 
harriers  throughout  the  Welsh  uplands  in  1986  and  1987.  The  data  for  this  period,  however, 
were  incomplete  as  several  suitable  areas  which  probably  held  breeding  pairs  were  not 
visited  and  it  was  not  until  1988  that  a  complete  survey  of  Wales  was  undertaken. 
Comprehensive  data  were  subsequently  collated  between  1988-1994  thanks  to  funding  by 
the  RSPB,  the  Nature  Conservancy  Council  and,  later,  the  Countryside  Council  for  Wales. 
Additional  information  was  gathered  by  the  Wales  Raptor  Study  Group  which  now 
undertakes  annual  monitoring  of  this  species  in  the  Principality. 

METHODS 

Breeding  hen  harriers  were  studied  in  detail  in  Wales  between  1988  and  1994  with  paid 
fieldworkers  monitoring  all  known  pairs.  All  former  and  potential  sites  were  checked  for 
harrier  activity  following  the  guidelines  outlined  by  Williams  and  McLaughlin  (1988).  Thus 
all  sites  which  had  previously  supported  breeding  harriers  and  others  where  the  habitat 
appeared  suitable  were  visited  on  at  least  three  occasions  between  late  April  and  late  June 
and,  where  possible,  each  visit  lasted  a  minimum  of  four  hours.  Sightings  of  hen  harriers  in 
or  near  potential  breeding  habitat  between  April-July  inclusive  were  also  followed  up. 

At  least  three  visits  were  made  to  each  nest  to  record  maximum  clutch  size,  to  ring  the 
fledglings  at  approximately  three  weeks  old  and  to  record  the  numbers  of  fledged  young  at 
30  to  35  days  old.  Nestlings  were  sexed  using  iris  colour  (Balfour  1970).  In  some  cases, 
nests  were  found  late  in  the  breeding  season,  sometimes  after  the  young  had  fledged  and 
therefore  clutch  and  brood  sizes  were  not  recorded.  On  the  first  visit  to  monitor  clutch  sizes, 
rags  soaked  in  “Renardine”  fox  repellant  were  placed  in  a  wide  circle,  three  metres  in 
diameter,  in  the  heather  surrounding  randomly  selected  nests  in  order  to  assess  the 
effectiveness  of  this  substance  against  fox  predation.  During  visits  to  nests  containing 
young,  pellets  and  prey  remains  were  collected  for  analysis  of  diet.  In  addition  to  the 
breeding  data,  a  note  was  also  made  of  the  habitat  in  which  the  harriers  had  built  their  nests. 
Nest  visits  were  kept  to  a  minimum  to  avoid  unnecessary  disturbance  and  all  fieldworkers 


114 


were  licenced  to  undertake  visits  to  monitor  breeding  hen  harriers  by  the  Nature 
Conservancy  Council/Countryside  Council  for  Wales. 

RESULTS 

During  the  seven  year  period  1988  to  1994,  between  20  and  28  occupied  hen  harrier 
territories  were  located  annually  in  the  Welsh  uplands  with  an  average  of  almost  25 
territories  per  annum.  Not  all  of  these  resulted  in  breeding  attempts,  however,  and  the 
number  of  nesting  females  ranged  from  11  to  21  (55%  to  75%),  with  an  average  of  over  16 
breeding  attempts  per  year  (Table  1).  These  data  compare  favourably  with  the  available 
information  for  the  period  prior  to  1988  although  the  observer  effort  was  more  intensive 
during  the  years  of  this  survey. 

Table  1.  Number  of  known  hen  harrier  territories  and  breeding  females  in  Wales, 
1988-1994. 


Number  of  occ. 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

Mean 

territories 

Number  of 

27 

24 

20 

20 

28 

27 

27 

24.7 

breeding  females 

17 

15 

11 

17 

21 

16 

18 

16.4 

(%) 

(63) 

(63) 

(55) 

(85) 

(75) 

(59) 

(67) 

(66.7) 

A  total  of  57  different  territories  were  occupied  at  least  once  during  the  period  1988- 
1994.  The  majority  were  in  the  uplands  of  Meirionnydd,  Montgomeryshire  and 
Denbighshire  with  small,  outlying  populations  in  Caernarfonshire  and  Breconshire.  There 
were  unconfirmed  rumours  of  a  breeding  pair  in  Radnorshire  during  the  survey  period  but 
no  records  of  possible  breeding  were  received  from  Monmouthshire,  Glamorgan  or 
Ceredigion  despite  the  presence  of  suitable  habitat. 

The  vast  majority  of  the  nests  located  (96%)  were  situated  in  heather  and  despite  the 
fact  that  thousands  of  acres  of  suitable  habitat  was  available  to  breeding  hen  harriers,  only  4 
nests  (2%)  were  in  young  conifer  plantations  (Table  2).  Watson  (1977)  describes  how  the 
recolonisation  of  much  of  Scotland  was  due  to  the  afforestation  of  previously  intensively 
gamekeepered  moors  but  in  Wales,  this  habitat  has  never  been  exploited  to  its  full  potential 
and  even  prior  to  1988,  when  much  of  the  Welsh  uplands  was  under  young  conifers,  only  a 
small  percentage  of  nests  were  located  here  (RSPB  unpublished  data).  In  1992,  data  were 
collated  on  the  height  of  17  nest  sites  in  metres  above  sea  level  (Griffin  &  Rowland  1992). 
The  altitudinal  range  varied  from  370-530  metres  a.s.l.,  similar  to  that  recorded  for  breeding 
Merlin  in  Wales  in  1993  (Williams  &  Parr  1995),  and  is  a  reflection  of  the  altitudinal 
distribution  of  good  quality  heather  moorland  in  the  Principality. 

Table  2.  Nest  site  location  of  166  hen  harrier  nests  in  W  ales,  1988-1994 


Habitat  type  No.  of  nests  % 

Heather  159  96 

Young  forestry /heather  4  2 

Bog  myrtle  2  1 

Rush  1  1 


First  egg  dates  were  calculated  for  23  nests  where  this  could  be  assessed  from  nest 
visits  during  egg  laying  or  calculated  from  hatching  dates  (Table  3).  During  the  study 
period,  no  egg  laying  was  recorded  in  April  although  laying  is  known  to  have  taken  place  in 
Wales  during  this  month  both  before  and  after  the  study.  The  2  late  dates,  neither  of  which 
are  believed  to  be  relays,  were  recorded  in  1988  when  the  last  chick  did  not  fledge  until  19th 
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August,  an  exceptionally  late  year  probably  due  to  adverse  weather  conditions  in  early 
spring  (Williams  &  McLaughlin  1988).  Balfour  (1957a)  frequently  recorded  first  egg  dates 
in  late  April  on  Orkney  although  most  clutches  on  the  island  were  laid  between  llth-20th 
May,  and  B.  Etheridge  (pers.  comm.)  has  recorded  several  instances  of  pairs  laying  in  the 
first  week  of  April  in  Scotland. 

Table  3.  First  egg  dates  for  23  nests  in  Wales,  1988-1994. 

No.  of  clutches  3  8  3  2  4  1  2 

Date  1/5-6/5  7/5-13/5  14/5-20/5  21/5-27/5  28/5-3/6  4/6-10/6  11/6-15/6 

Clutch  sizes  for  the  7  year  period  of  the  study  were  collected  for  86  nests  where  the  full 
clutch  was  known  and  brood  sizes  were  taken  from  58  nests,  principally  at  the  time  when 
young  were  ringed  and/or  wing-tagged  (Table  4).  The  average  clutch  size  of  5.09  is  similar 
to  those  recorded  in  most  Scottish  regions  by  Bibby  and  Etheridge  (1993)  but  is  slightly 
higher  than  the  average  of  4.70  recorded  during  a  detailed  study  of  hen  harriers  in  Glen  Dye 
(Picozzi  1978)  and  the  average  of  4.60  quoted  by  Balfour  and  Cadbury  (1975)  on  Orkney. 
Only  one  clutch  of  7  eggs  was  recorded  during  the  study  but  there  were  other  records  of  hen 
harriers  laying  7  eggs  in  Wales  during  the  1970s  and  early  1980s  and  although  there  are  no 
records  of  clutches  of  8  eggs  in  Wales,  Balfour  (1957a)  recorded  2  clutches  of  8  eggs  during 
his  study  of  harriers  on  Orkney  between  1937-1956.  Three  replacement  clutches  were 
recorded  between  1988-1994  with  an  average  clutch  size  of  3.66;  these  data  have  been 
excluded  from  Table  4.  Egg  measurements  were  taken  for  24  eggs  from  5  clutches  in  1994. 
The  results  give  an  average  egg  size  of  46.0mm  x  35.4mm,  similar  to  the  average  of 
46.0mm  x  36.6mm  recorded  by  Etheridge  et  al.  (1997)  on  unkeepered  heather  moors  in 
Scotland.  Data  on  egg  sizes  were  not  collated  in  other  years  in  order  to  keep  nest 
disturbance  at  the  egg  stage  to  a  minimum. 

The  average  brood  size  for  chicks  of  c.  15-23  days  old  at  58  nests  was  3.96,  and  the 
average  number  of  young  fledged  per  successful  nest,  3.59.  These  averages  are  similar  to 
those  quoted  by  Etheridge  et  al.  (1997)  for  Scotland  but  the  average  number  of  young 
fledged  per  successful  nest  is  higher  than  the  3.1 1  recorded  by  Picozzi  (1978)  for  Orkney. 

Table  4.  Clutch  size,  brood  size  and  fledging  success  of  hen  harriers  in  Wales,  1988- 
1994.  Fledged  young  is  for  successful  nests  only. 


(n) 

1 

2 

3 

4 

5 

6 

7 

Mean 

SE 

Clutch  size 

87 

— 

— 

3 

17 

37 

29 

1 

5.09 

0.088 

Brood  size 

58 

2 

2 

13 

22 

17 

2 

— 

3.96 

0.139 

Fledged  young 

59 

2 

9 

12 

24 

12 

— 

- 

3.59 

0.141 

During  nest  visits  to  ring  and  wing-tag  juveniles  in  the  nest,  records  were  made  of  the 
sex  of  all  the  nestlings.  Data  from  39  nests  gave  a  sex  ratio  of  1.3  males  to  every  female, 
compared  to  1.09:1  for  Scotland  (Etheridge  et  al.  1997).  Adult  birds  recorded  on  territory  in 
late  April  and  May  gave  a  sex  ratio  of  1.06  males  to  every  female.  All  but  one  of  the 
breeding  males  recorded  during  the  study  period  were  grey  adults  which  contrasts  markedly 
with  recent  studies  in  Scotland  where  high  percentages  of  young  males  in  the  breeding 
population  was  believed  to  result  from  widespread  human  persecution  (Etheridge  et  al. 
1997).  Unlike  the  situation  described  in  parts  of  Scotland  (Balfour  &  Cadbury  1979,  Picozzi 
1984),  polygyny  was  found  to  be  rare  amongst  Welsh  harriers  with  only  2  proven  instances 
of  a  male  paired  with  2  females  and  one  possible  instance  of  a  male  with  3. 

Between  1990  and  1994,  more  than  50  chicks  were  wing-tagged  and  ringed  in  Wales  as 
part  of  a  wider  scheme  to  study  the  effects  of  illegal  persecution  on  breeding  hen  harriers  in 
Scotland  (Etheridge  et  al.  1997).  The  wing  tagging  study  also  showed  that  the  majority  of 
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first-year  Welsh  harriers  move  south  and  east  in  winter,  principally  to  south  east  England. 
There  were,  however,  two  long  distance  recoveries,  one  a  female  shot  in  northern  France 
and  the  other,  a  4  month  old  male  which  was  caught  alive  in  Ponta  de  Erva,  Portugal  on  10th 
November  1993,  a  distance  of  1615km. 

Information  was  received  for  41  nests  which  were  known  to  have  failed.  Of  these,  12 
are  believed  to  have  been  predated,  at  least  8  by  foxes,  and  the  incubating  female  was  killed 
and  eaten  at  4  of  these  nests.  Twenty  nests  failed  for  unknown  reasons  and  9  are  known  to 
have  failed  due  to  human  persecution  (Table  5).  This  is  a  significant  percentage  of  all  failed 
nests  and  must  be  regarded  as  a  minimum  figure  as  several  more  nests  on  ‘keepered’  moors 
failed  in  suspicious  circumstances.  Nest  failures  in  the  unknown  category  include  some 
which  are  believed  to  have  failed  as  a  result  of  prolonged  adverse  weather  conditions  and 
nests  containing  infertile  eggs. 

Table  5.  Reasons  for  failure  of  41  hen  harrier  nests  in  Wales,  1988-1994. 

Unknown  Predated  Human  Total 
Number  of  nests  20  12  9  41 

%  49  29  22 

Between  1988-1994,  approximately  25%  of  all  hen  harrier  nests  in  Wales  were 
protected  from  foxes  using  a  repellant  called  ‘Renardine’  as  part  of  an  experiment  to  test  the 
effectiveness  of  this  chemical  to  safeguard  nests  from  predation  (Williams  1994).  The 
results  of  the  experiment  (Table  6)  show  no  significant  difference  in  the  outcome  of 
protected  and  unprotected  nests  (CHI2  =  0.199;  df  =  1 ). 

Table  6.  Success  of  hen  harrier  nests  unprotected  by  Renardine  (n=91)  and 
protected  (n=26)  in  Wales,  1988-1994  compared.  There  was  no  difference  in 
success  (Chi2=0.199,  df=l,  ns). 

Nest  unsuccessful  Nest  successful  %  successful 

Nest  unprotected  43  48  52.7 

Nest  protected  1  1  15  57.7 

Pellets  and  prey  remains  collected  at  nests  during  visits  to  ring  juveniles  were  analysed 
to  identify  prey  remains  (Appendix  1).  Although  no  detailed  attempts  were  made  to  quantify 
the  frequency  that  each  of  the  21  species  recorded  was  taken,  red  grouse  formed  an 
insignificant  part  of  the  diet  with  only  3  adults  and  18  juveniles  recorded  over  the  7  years  of 
the  study.  This  is  probably  due  to  the  relative  scarcity  of  this  species  on  Welsh  moors 
following  gradual  declines  since  the  heyday  of  grouse  shooting  in  Wales  during  the  early 
years  of  the  20th  century  (Williams  et  al.  1991).  The  species  list  is  quite  different  to  that 
recorded  on  Orkney  (Balfour  &  Macdonald  1970,  Picozzi  1980)  where  the  endemic  Orkney 
vole  and  rabbits  were  the  main  prey  items.  Crossbills  were  recorded  only  in  1991  when 
large  numbers  were  recorded  throughout  Wales  (Welsh  Bird  Report  1991)  and  this  species 
was  one  of  the  most  abundant  prey  items  in  the  diet  of  Goshawk  in  north  Wales  in  that  year 
(Lindley  &  Jenkins  1991).  Bank  voles  were  recorded  only  at  one  nest  where  the  male  was 
frequently  seen  to  hunt  over  farmland  adjacent  to  its  moorland  nesting  territory. 

DISCUSSION 

The  results  of  detailed  monitoring  between  1988  and  1994  indicate  that  the  small 
Welsh  population  of  breeding  hen  harriers  remained  fairly  stable  although  numbers  of 
territorial  and  breeding  pairs  often  fluctuated  widely  from  one  year  to  the  next.  Table  1 
shows  that,  on  average,  only  67%  of  females  on  territory  in  late  April  are  known  to  have 
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laid  eggs.  Females  abandoning  territories  before  laying  have  also  been  noted  elsewhere  in 
the  UK  (Picozzi  1978)  and  in  Wales,  some  birds  are  known  to  abandon  their  upland 
breeding  grounds  following  severe  weather  in  late  April  and  early  May.  It  has  also  been 
suggested  that  a  lack  of  prey  on  the  moor  or  disturbance  by  potential  predators  at  the  critical 
period  immediately  prior  to  egg  laying  may  cause  breeding  females  to  abandon  a  site  (B. 
Etheridge pers.  comm.). 

Clutch  sizes  were  similar  to  those  recorded  elsewhere  in  the  UK,  as  were  egg  sizes 
(Watson  1977,  Bibby  &  Etheridge  1993).  An  analysis  of  hen  harrier  nest  record  cards 
between  1978-90  (BTO  1992)  showed  a  progressive,  significant  decline  in  clutch  size  from 
a  peak  of  5.2  in  1979  to  a  low  of  4.0  in  1990.  The  data  for  Wales  do  not  support  this  and  in 
fact,  the  opposite  is  true  with  average  clutch  sizes  showing  an  increase  from  4.63  for  the 
period  1958-1987  to  5.09  for  the  period  1988-1994.  B.  Etheridge  (pers.  comm.),  using  data 
for  Scotland,  has  calculated  that  hen  harriers  must  fledge  a  minimum  of  1.6  young  per 
breeding  pair  in  order  to  maintain  the  population.  The  Welsh  average  of  1.93  young  per 
breeding  pair  for  the  period  1988-1994  is  high  enough  to  suggest  that,  if  left  unmolested, 
hen  harriers  should  colonise  new  areas. 

Nest  failures  in  Wales,  where  the  cause  was  known,  were  principally  attributable  to 
predation  and  human  persecution.  At  least  20%  of  nest  failures  were  believed  to  be  due  to 
predation  by  foxes  with  the  adult  female  also  killed  at  4  nests.  Foxes  are  believed  to  have 
shown  a  dramatic  increase  in  Wales  over  the  past  30  years,  as  have  carrion  crows,  and  they 
are  now  believed  to  be  having  a  significant  impact  on  several  ground  nesting  species  which 
have  become  restricted  in  range  as  a  result  of  habitat  loss  (Lovegrove  et  al.  1995). 
Experiments  using  ‘Renardine’  to  repel  foxes  from  harrier  nests  were  unsuccessful  and 
although  other  techniques  to  keep  foxes  away  from  harrier  nests  have  been  mooted,  none 
have  been  tested  to  date. 

Human  persecution  is  known  to  restrict  the  hen  harrier  population  over  much  of  its 
range  in  Scotland  (Bibby  &  Etheridge  1993,  Etheridge  et  al.  1997)  and  the  north  of  England 
(Gibbons  et  al.  1993,  Stott  1998).  In  Wales,  there  have  been  no  previous  published  studies 
to  investigate  the  effects  of  human  persecution  on  the  small  population  of  hen  harriers  but 
Green  &  Williams  (1994)  looked  at  the  breeding  success  of  harriers  on  ‘keepered’  as 
opposed  to  unkeepered  moors  between  1988-1994  (Table  7). 


Table  7.  Comparison  of  hen  harrier  breeding  success  on  ‘keepered’  and  unkeepered 
moors  in  Wales,  1988-1994. 

KEEPERED  MOORS  UNKEEPERED  MOORS 


Territorial 

Nesting 

Successful 

Territorial 

Nesting 

Successful 

females 

attempts 

nests 

females 

attempts 

nests 

Number 

119 

75 

34 

54 

42 

29 

% 

63 

29 

78 

54 

The  results  show  that  a  territorial  female  is  twice  as  likely  to  successfully  rear  young 
on  an  unkeepered  moor  (Chi2  =  8.40,  df  1,  P<0.01)  and  that  a  nest,  once  started,  is  twice  as 
likely  to  succeed  on  unkeepered  ground  (Chi2  =  4.53,  df  1,  P<0.05).  However,  although  a 
higher  percentage  of  females  lay  on  unkeepered  moors,  the  difference  is  not  statistically 
significant.  It  is  therefore  highly  unlikely  that  habitat  differences  are  causing  the  differences 
in  breeding  success  and  the  results  suggest  that  human  persecution  is  helping  to  limit  the 
distribution  of  breeding  hen  harriers  in  Wales  despite  the  fact  that  red  grouse  form  an 
insignificant  part  of  the  species’  diet  and  that  there  have  been  no  viable  grouse  moors  in 
Wales  for  over  30  years. 

Table  2  shows  that  Welsh  harriers  are  almost  completely  dependent  on  heather 
moorland  for  nesting  with  only  sporadic  breeding  recorded  in  other  habitats.  In  other  parts 
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of  its  range  in  the  UK,  pairs  frequently  nest  in  young  conifer  plantations,  rushes  and  even 
amongst  gorse  on  occasion  (Watson  1977,  Lindley  &  Stenning  1990).  In  Scotland,  harriers 
have  started  to  exploit  restocked  sites  in  upland  forests  (Petty  &  Anderson  1986)  and  in 
northern  Ireland,  a  few  pairs  have  been  recorded  nesting  over  4  metres  off  the  ground  in 
Sitka  spruce  plantations  (Scott  et  al.  1991).  If  Welsh  harriers  were  to  exploit  these  two 
habitats,  it  could  result  in  a  rapid  increase  in  numbers  and  expansion  of  range. 

Although  illegal  persecution  and  predation  appear  to  be  limiting  the  small  Welsh 
harrier  population  at  present,  the  most  overriding  factor  is  habitat  loss.  Several  sites  used 
during  the  1960s  and  1970s  are  no  longer  suitable  due  to  afforestation  and  agricultural 
improvement  has  resulted  in  the  loss  of  both  nesting  and  hunting  sites.  The  loss  of  habitat  is 
continuing,  but  despite  this  Welsh  hen  harriers  constitute  one  of  the  few  stable  populations 
in  the  UK  and  the  numbers  returning  to  breed  each  year  form  a  significant  percentage  of  the 
national  population. 
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Appendix  1. 

Prey  species  recorded  at  hen  harrier  nests  in  Wales,  1988-1994. 

Red  Grouse 

Lagopus  lagopus 

Siskin 

Carduelis  spinus 

Cuckoo 

Cuculus  canorus 

Linnet 

Acanthis  cannabina 

Skylark 

Alauda  arvensis 

Redpoll 

Acanthis  flammea 

Wren 

Troglodytes  troglodytes 

Crossbill  (juv.) 

Loxia  curvirostra 

Thrush  spp. 

Turdus  spp. 

Chaffinch 

Fringilla  coelebs 

Wheatear 

Oenanthe  oenanthe 

Whinchat 

Saxicola  rubetra 

Rabbit 

Oryctolagus  cuniculus 

Redstart 

Phoenicurus  phoenicurus 

Field  Vole 

Microtus  agrestis 

Robin 

Erithacus  rubecula 

Bank  Vole 

Clethrionomys  glareolus 

Meadow  Pipit 

Anthus  pratensis 

Common  Frog 

Rana  temporaria 

Starling  (juv.) 

Sturms  vugaris 

Viviparous  Lizard 

Lacerta  vivipara 
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INCREASE  OF  A  POPULATION  OF  RAVENS  Corvus  corax  IN  NE  WALES  -  ITS 

DYNAMICS  AND  POSSIBLE  CAUSATION 

JOHN  LAWTON  ROBERTS,  “Belmont”,  Berwyn,  Llangollen,  Denbighshire.  LL20  8AL 
MICHAEL  S.  JONES,  2  New  Villas,  Dudleston  Heath,  Ellesmere,  Shropshire.  SY12  9JY 

SUMMARY 

Ravens  were  studied  around  the  periphery  of  a  grouse  moor  in  NE  Wales, 
where  persecution  has  diminished  considerably  and  the  species  shows 
high  toleration  of  humans.  Numbers  rose  from  ca.  1  to  10  pairs  between 
1988  and  1997,  average  clutch  size  (5.5)  and  fledging  success  (4.0)  were 
high  while  overall  production  per  laying  pair  was  2.7  young.  Nest  failure 
was  due  mostly  to  “natural”  causes  -  in  several  cases  Jackdaws  may  have 
been  implicated,  aided  by  frequent  casual  human  disturbance.  Two  nest 
sites  below  170m  asl  have  been  established.  The  expansion  is  attributed  to 
increased  tolerance  of  man,  permitting  use  of  nesting  sites  previously  too 
heavily  disturbed.  Further  expansion  into  the  lowlands  is  anticipated. 

INTRODUCTION 

Density  and  breeding  biology  of  the  Raven  Corvus  corax  in  Wales  have  been  well 
studied  (eg  Ratcliffe,  1962  and  1997;  Allin,  1968;  Newton  et  al.,  1982;  Davis  &  Davis, 
1986;  Dare,  1986  a  and  b;  Dixon,  1997).  The  expanding  Raven  population  of  neighbouring 
Shropshire  was  reported  in  Deans  et  al.  (1992)  and  their  breeding  is  currently  being 
investigated  by  the  Shropshire  Raven  Study  Group  (A.  Cross,  pers.  comm.).  However, 
although  Dare’s  work  in  Snowdonia  involved  a  population  known  to  have  increased  by 
around  80%  in  a  period  of  20-25  years  (1986  b),  there  is  no  published  account  of  the  process 
of  increase  in  a  Raven  population  in  Britain;  the  only  comparable  work  was  that  by  Steenhof 
et  al.  (1993),  who  traced  the  increase  of  birds  breeding  on  electricity  pylons  in  Idaho- 
Oregon,  USA. 

The  present  paper  describes  the  increase  of  Ravens  in  an  upland  block  in  NE  Wales, 
following  a  period  of  some  decades  in  which  this  population  remained  relatively  stable. 
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METHODS 


Study  area 

The  Ravens  reported  on  here  breed  on  the  fringes  of  a  moorland  block  in  NE  Wales,  a 
Calluna- dominated  upland  of  ca.  40  km2  at  an  altitude  of  ca.  300-550  m  asl,  managed 
intensively  (except  on  its  western  extremity)  for  Red  Grouse  Lagopus  lagopus  scoticus  and 
grazed  by  sheep  under  exercise  of  graziers’  rights.  Sheep  are  taken  off  the  moors  in  October 
and  wintered  either  on  surrounding  grassland,  mostly  within  2  km  of  the  Ravens’  nest  sites, 
or  on  lowland  pasture.  Generally  lambing  takes  place  close  to,  or  even  inside,  the  farm 
buildings.  Cliffs  suitable  for  nesting  Ravens  are  plentiful  along  the  fringes  of  one  third  of 
the  moorland  area  and  tall  trees  (over  15  m)  are  common  on  ground  surrounding  much  of 
the  rest.  Cliffs  and  trees  over  10m  high  are  absent  from  the  moorland  “interior”  of  the  study 
area. 

Between  the  late  19th  Century  and  1940  the  moor  was  heavily  keepered,  and  Ravens 
are  reported  to  have  been  shot  and  poisoned,  though,  according  to  one  informant,  between 
1918  and  1940  they  were  not  directly  persecuted  at  the  one  eyrie  in  use  at  that  time.  Some 
persecution  began  with  the  resumption  of  full-time  gamekeeping  in  1953,  but  the  nests 
occupied  in  this  period  are  believed  to  have  been  mostly  successful. 

Since  the  mid-1970s  the  moor’s  gamekeepers  and  most  or  all  graziers  and  mountain 
fringe  farmers  have  been  tolerant  of  Ravens  in  this  area. 

Monitoring  of  nests 

Whilst  nests  of  Ravens  in  the  study  area  were  not  monitored  systematically  by  the 
authors  until  1985,  the 'occupation  of  sites  and,  in  some  cases,  contents  of  nests  had  been 
recorded  to  some  extent  since  the  mid-1970s  by  JLR.  Supplementary  information  from  the 
late  1950s  to  the  mid-1980s  has  been  supplied  by  the  estate’s  gamekeepers  and  by  J.  Harrop 
of  Ruthin. 

From  1985  JLR  undertook  more  systematic  coverage  of  sites  whilst  monitoring 
Peregrines  Falco  peregrinus  in  the  same  area  and  from  1992,  now  with  MSJ,  the  contents  of 
all  accessible  Ravens’  nests  were  inspected  at  least  once  in  the  breeding  cycle,  and  fledging 
progress  checked  through  telescope  or  binoculars  even  at  the  most  difficult  sites. 
Unfortunately,  in  the  earlier  years  of  the  study,  relatively  few  clutches  were  inspected. 
Clutch  size  varied  considerably  within  sites,  ^probably  sufficiently  to  give  independence  to 
the  data.  At  the  most  easily  reached  sites  laying  date  and  hatching  details  were  also 
recorded,  where  possible.  Measuring  of  eggs  in  such  nests  began  in  1996. 

Throughout  text  and  tables,  the  term  “territory”  refers  to  a  nesting  area  occupied  by  a 
pair  of  Ravens  in  all  or  most  years,  whilst  “site”  refers  to  the  cliffs  or  trees  on  which  the 
actual  nests  are  built.  To  save  space,  'specific  numbered  territories  are  represented  by  the 
abbreviations  T.l,  T.2,  etc. 


RESULTS 


Breeding  numbers:  pre-1988 

In  the  late  1950s  and  early  1960s,  J.  Harrop  (pers.  comm.)  knew  of  only  2  territories 
regularly  used  in  our  study  area,  the  “traditional”  T.l  (Territory  1)  and  T.6  in  Table  1. 
Following  collapse  of  the  quarry  face  used  for  nesting  in  T.6  in  the  early  1960s_and 
increasing  disturbance  by  tourists,  this  site  was  then  abandoned.  Apparently  unsuccessful 
attempts  to  build  nests  were  made  in  some  subsequent  years  in  a  small  quarry  that  later 
(1995)  became  an  alternative  to  T.3.  Ravens  bred  also  in  T.5,  in  1962-1965  and  for  several 
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years  before,  though  in  a  tree  well  away  from  the  current  rock  site  (J.A.  Jackson,  pers. 
comm.).  The  same  observer  knew  of  one  nesting  only  at  T.4,  although  he  had  visited  the 
area  annually. 

From  the  early  1970s  until  1988  only  one  pair  of  Ravens  apparently  bred  regularly, 
though  there  is  evidence  of  sporadic  breeding  or  at  least  nest-building  by  other  pairs. 
(Disused  nests  were  seen  on  2  cliffs  not  subsequently  used,  one  in  the  mid-1970s,  one  in  the 
early  1980s,  whilst  remnants  of  a  Raven’s  nest  were  present  in  1992  on  the  same  ledge 
where  a  repeat  nest  from  T.6  was  built  in  1994.) 

Breeding  numbers:  1989-1997 

Between  1988  and  1997  the  total  of  nests  rose  from  one  to  10  (see  Table  1  and  Figure 
1).  The  increase  began  slowly,  with  only  two  pairs  annually  in  1989-1991,  the  pair 
additional  to  that  in  T.l  being  in  a  different  territory  each  year.  After  1991  the  increase 
accelerated  and  no  territory  established  thereafter  was  subsequently  abandoned. 

Table  1.  Increase,  density,  laying  dates  and  success  of  Ravens  breeding  on  a 
moorland  block  in  NE  Wales,  1989-1997.  T  =  territory,  T.l  is  the  traditional 
site  on  the  study  area.  For  explanation  of  symbols  see  Notes. 


Total  Mean 


Year 

T.l 

T.2 

T.3 

T.4 

T.5 

T.6 

T.7 

T.8 

T9 

T.10 

T.l  I 

pairs 

nnd+ 

1988 

Xn 

1989 

Xn 

*Xn 

2 

3.55++ 

1990 

Xn 

XI 

2 

3.95++ 

1991 

Xn 

Xn 

2 

2.35++ 

1992 

Xn 

Xn 

Xn 

? 

3 

4.13 

1993 

Xn 

XI 

Xn 

Xn 

XI 

? 

5 

3.40  • 

1994 

Xn 

Xe 

Xn 

Xn 

Xn 

XI 

? 

6 

3.48 

1995 

Xn 

Xe 

(X) 

Xn 

Xn 

X? 

Xn 

7 

3.81 

1996 

Xn 

Xe 

XI 

Xn 

Xn 

Xn 

Xn 

7 

3.18 

1997 

Xe 

X 

(X) 

Xn 

Xn 

XI 

Xn 

Xe 

X 

(X) 

8+2** 

3.64 

Mean  young 
all  nests 

3.6 

3 

3.2 

4 

1 

1.6 

1 

3 

4 

0 

3+ 

Years  young 
fledged 

12 

1 

4 

5 

3 

2 

2 

2 

1 

0 

1 

Note:  Territories:  *  uncertain  whether  alternative  to  Territories  4.  7  or  8;  **  Territories  9  and  1 1 
probably  used  previously. 

Distances:  +nnd  =  nearest  neighbour  distance;  ++  =  absolute  values. 

Breeding:  X  =  proved  breeding;  x  =  nest  built  but  not  laid  in;  (X)  =  young  seen  but  nest  site  not 
located;  X?  =  breeding  suspected  by  authors;  ?  =  breeding  reported  by  other  observers. 

First  egg  dates:  e  =  early  (pre  March);  n  =  normal  (1-10  March);  1  =  late  (post  10  March). 

Our  knowledge  of  the  progress  of  the  expansion  is  incomplete.  Territory  2,  though 
successful,  was  occupied  only  in  1989,  and  may  have  subsequently  been  absorbed  into  T.4, 
T.7  or  T.8.  In  1995  and  1997  the  T.4  pair  bred  in  an  alternative  site,  3.2  km  away,  not 
located  by  us  until  1998.  T.7  was  almost  certainly  occupied  in  1995:  the  occupied  1996  nest 
had  old  wool  on  its  rim  and  hardened  droppings  on  its  supporting  branches.  According  to  T. 
Jervis  (pers.  comm.),  a  pair  had  bred  in  tall  spruces  350  m  from  the  cliff-site  in  T.8  “for 
about  3  years”  prior  to  this  site’s  occupation  in  1995.  The  occupation  may  have  been  even 
longer,  because  in  1987  we  saw  a  rudimentary,  unlined  nest  in  a  nearby  quarry,  possibly  a 
“trial  building”  by  the  spruce  nesting  pair.  The  nest  at  T.l  1  was  first  found  in  1998,  though 
J.A.  Jackson  (pers.  comm.)  had  seen  a  pair  commuting  to  the  area  and  later  accompanied  by 
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FIGURE  1:  Distribution  and  order  of  occupation  of  breeding  sites  of  Ravens  around  a 
moorland  block  in  NE  Wales.  The  shaded  area  represents  the  approximate  extent  of 
Calluna/grass  moorland.  Each  nest  area  is  marked  by  a  circle  and  those  believed  to  have 
been  alternatives  within  the  same  territory  are  joined  by  a  line.  Numbering  of  territories 
corresponds  to  that  in  Table  1.  Territory  2,  used  only  once,  may  have  been  part  of 
Territories  4,  7  or  8. 

3  flying  young  in  1997.  We  know  nothing  of  the  history  of  T.9  before  1997  -  but  the  fact 
that  the  nest  contained  7  eggs  in  that  year  suggests  that  this  may  not  have  been  a  first 
occupation. 

The  first  cases  of  non-breeding  occurred  in  1997,  when  2  pairs  (in  T.3  and  T.10)  built 
incomplete  nests.  The  T.  10  nest  site  had  been  the  alternative  site  in  T.l,  but  in  1997  was 
occupied  by  a  separate  pair. 

Nest  sites 

Out  of  the  10  nesting  territories  in  our  study  area,  4  have  contained  cliff  nests  only,  2 
tree  nests  only,  3  both  tree  and  cliff  nests  and  one  nest  has  been  on  an  electricity  pylon 
(Table  2).  In  the  3  territories  where  both  trees  and  cliffs  were  used,  different  patterns  show. 
At  T.5  the  tree  nesting  was  limited  to  the  1960s,  possibly  at  a  time  when  the  currently  used 
quarry  site  was  heavily  disturbed  by  excavation.  At  T.8,  the  3  or  more  reported  years  of  tree 
nesting  preceded  occupation  of  the  current  quarry-cliff  site.  In  and  before  this  period 
incomplete  nests  were  built  on  ledges  of  2  other  nearby  quarries.  All  3  quarries  are  heavily 
disturbed  by  walkers  and  we  suspect  that  the  earlier  choice  of  tree  sites,  in  tall  dense 
conifers  in  a  private  woodland,  was  the  result  of  this.  At  T.4  breeding  began  on  cliffs,  but 
after  4  years  alternated  between  tree  and  cliff.  Whilst  the  cliff  site  is  disturbed  by  walkers 
and  climbers,  it  has  nevertheless  produced  an  average  of  4  fledged  young  each  year  -  and 
the  tree  site  is  80m  from  an  occupied  house.  T.3  and  T.9,  where  trees  are  used  exclusively, 
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contain  no  sizeable  crags  within  a  3  km  radius.  Of  our  tree  sites  (n  =  4),  half  are  in  post-War 
afforestation,  half  in  other  woodland.  The  1998  nest  in  T.l  1  is  on  a  pylon  within  the  outer 
compound  of  an  electricity  substation.  In  February  the  pair  prospected  the  boxed-in  top  of 
an  A-tower  on  one  of  the  gantries.  When  inspected  in  early  March  this  site  contained  only 
rudiments  of  a  nest,  but  sticks  were  visible  in  at  least  2  other  such  situations  and  it  is 
possible  that  this  hitherto  unreported  nesting  location  was  used  in  1997  (see  Ratcliffe, 
1997). 


Table  2.  Choice  of  breeding  site  by  Ravens  in  NE  Wales,  1979-1997.  Figures  are  for 
total  years  of  use  for  each  type,  indicates  sites  reported  as  used  more  than 
once  by  other  observers.  Territories  as  in  Table  1. 


Site 

T.l 

T.2 

T.3 

T.4 

T.5 

T.6 

T.7 

T.8 

T.9  T.10 

Tree 

2 

2+* 

3 

2+* 

1 

Cliff 

Pylon  /  Gantry 

15 

5 

6 

6 

5 

3 

1 

1 

Totals 

15 

7 

8+ 

6 

5 

3 

5+ 

1 

1  1 

Spacing  of  breeding  pairs 

In  contrast  with  Peregrines  in  our  study  area  (unpubl.  data),  the  Ravens  increased  by 
spreading  outwards  from  the  original,  central  territory.  No  subsequent  territory  was 
“sandwiched”  between  those  already  occupied  until  1997,  but  in  that  one  (T.  10)  the  nest  did 
not  progress  beyond  the  early  lining  stage.  Nearest-neighbour  distances  between  occupied 
nests  remained  remarkably  constant  at  between  3  and  4  km  (Table  1;  Figure  1).  The 
variations  between  years  can  be  accounted  for  by  the  irregular  placing  of  potential  nest  sites 
within  the  area  and  the  discovery  of  two  “outlying”  territories,  T.9  and  T.l  1,  in  1997-1998. 

The  closest  spacing  of  nests  is  on  moorland  flanks  rich  in  cliffs  and  quarries,  the  widest 
on  flanks  with  few  cliffs  and  a  large  block  of  relatively  young  forest.  The  2  closest  pairs 
were  only  1.25  km  apart,  this  being  sustained  over  the  last  5  years  of  study,  and  involved 
sites  adjoined  by  a  large  open  and  cliffless  area  of  moorland;  their  nearest  known 
neighbours  were  outside  the  study  area  several  km  away. 

Establishment  of  new  pairs 

The  establishment  of  2  (possibly  3)  new  breeding  territories  was  preceded  by  a  single 
breeding  attempt  followed  by  a  lapse  of  at  least  one  year.  Thus,  in  T.3  breeding  took  place 
first  in  1990,  the  5  eggs  disappearing  before  the  hatch.  Two  years  elapsed  before 
reoccupation,  but  breeding  thereafter  occurred  annually. 

At  3  territories  out  of  6,  in  the  first  season  of  occupation  laying  took  place  later  than  is 
typical  (March  1-10)  for  our  area  (see  Table  1).  Indeed,  at  T.3,  which  was  abandoned  for  2 
years  before  resumption  of  laying,  both  of  the  first  layings  were  late,  first  eggs  being  laid 
after  March  10.  Of  the  5  late  layings,  3  were  unsuccessful. 

Altitude  of  nest  sites 

Until  1995  all  known  nest  sites  were  above  200  m  ask,  with  a  mean  of  353  ±  68m  (n  = 
42).  Since  then  two  pairs  have  bred  at  165  m  and  145m  and  these  feed  frequently  on 
farmland  at  even  lower  altitudes. 

Interaction  with  Peregrines 

Four  of  the  new  nesting  territories  in  our  study  area  are  shared  with  Peregrines,  but 
only  in  one  of  these  do  they  share  the  same  cliff  (a  long  and  “open”  face);  at  the  traditional 
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territory  (T.l),  in  all  years  but  one  the  species  avoided  each  other  by  opting  for  one  of  the  2 
available  cliff  sites,  until  1995  when  both  cliffs  were  occupied  by  Peregrines.  Since  then  the 
Ravens  have  used  the  more  open  cliff,  but  are  compelled  by  the  Peregrines’  aggression  to 
adopt  low  level  and  cliff-hugging  approaches  to  their  nest.  In  1997  an  extra  pair  of  Ravens 
built  a  nest  in  the  original  alternative  cliff-site,  but  no  eggs  were  laid  there.  Whilst 
aggressive  interaction  occurs  at  the  other  “shared”  sites,  it  is  less  intense. 

Breeding  performance 

Mean  clutch  size  over  all  years  in  our  study  area  was  high,  at  5.5  ±  0.2  eggs  (n  =  21), 
with  completed  clutches  containing  from  4  to  7  eggs  (Table  3).  Median  clutch  size  was  6. 
Too  few  clutches  have  been  inspected  to  permit  comparison  between  years  for  the 
population,  but  annual  variation  within  territories  was  recorded.  Although  6  out  of  a  total  of 
1 1  clutches  of  6  eggs  were  found  in  only  2  sites,  3  out  of  the  6  sites  where  2  or  more 
clutches  have  been  inspected  showed  a  range  of  3  eggs  and  one  showed  a  range  of  4. 


Table  3.  Clutch  and  brood  sizes  of  Ravens  breeding  in  NE  Wales,  1979-1997. 


Clutch  size 
Number 


12  3  4 

0  0  0  3 


5  6  7 

6  11  1 


Mean±SE 
5.5  ±0.2 


Young  fledged 
Number 


0  1  2 
10  0  2 


Mean  ±  SE  per  Mean  ±  SE  all 
3  4  5  successful  nest  nests  laid  in 

7  13  4  4.0  ±0.2  2.7  ±0.1 


Fledged  brood  size  per  successful  nest  was  also  high,  at  4.0  ±  0.2,  this  being  in  part 
perhaps  a  function  of  the  high  clutch  size.  Nests  have  tended  to  lose  1-2  eggs  or  chicks. 
Table  1  also  compares  breeding  success  in  different  territories  since  1988.  The  traditional 
territory  (T.l)  has  been  especially  successful,  at  least  one  fledged  young  being  produced  in 
each  of  12  years  where  outcome  was  known,  and  a  mean  of  3.6  young  per  breeding  attempt. 
In  other  territories,  occupied  for  3  or  more  years,  average  breeding  success  varied  from  one 
to  4  fledglings  per  year.  Most  breeding  attempts  were  successful,  with  33  of  42  (79%) 
producing  one  or  more  fledged  young  (Table  1 ). 

At  the  new  territories,  13  out  of  35  (30%)  layings  of  known  outcome  failed  completely. 
Four  failures  involved  progressive  loss  of  eggs,  in  6  cases  the  nests  were  found  to  be  empty 
or  deserted,  and  in  3  cases  human  interference  was  suspected.  Nine  of  the  10  failures  in  the 
first  2  categories  were  on  cliffs  shared  with  large  flocks  of  Jackdaws  and  subject  to  frequent 
disturbance  by  walkers.  Deaths  of  2  fully  feathered  chicks  were  caused  by  their  feet 
becoming  entangled  in  baling  twine  woven  into  the  rim  of  the  nest  (a  third  was  cut  free  and 
subsequently  fledged).  Tony  Cross  reports  similar  causes  of  death  in  central  Wales  ( pers . 
comm.). 

Since  1996  we  have  measured  43  eggs  from  9  clutches  in  our  study  area.  These 
averaged  (in  mm)  49.41  ±  SE  0.35  (n  =  42)  x  33.37  ±  SE  0.18  (n  =  43),  not  significantly 
different  from  eggs  from  central  Wales  measured  by  Tony  Cross  in  1992-1994,  where  the 
maximum  mean  of  the  3  years  was  49.42  x  33.73,  n  =  139  (in  Ratcliffe,  1997):  z  (length)  = 
0.02,  ns,  z  (breadth)  =  1 .8,  ns. 


Interaction  with  man 

Since  the  mid-1980s  our  study  Ravens  have  shown  increasing  tolerance  of  man.  Of  the 
8  newly  colonised  sites,  6  suffer  heavy  levels  of  casual  disturbance.  One  nest  is  in  a  disused, 
but  still  much  frequented,  part  of  a  working  quarry;  another  has  become  a  working  quarry 
since  the  birds  first  bred  there,  but  they  continue  to  prefer  it  to  the  disused  alternative 
quarry;  one  is  close  to  a  busy  tourist  road  and  above  a  public  footpath,  the  sitting  bird  flying 
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from  the  nest  each  time  people  pass  below;  one  is  in  a  local  tourist  spot  where,  especially  at 
weekends,  disturbance  can  be  almost  continuous  from  mid-morning  to  early  evening; 
another  is  on  a  line  of  cliffs  highly  popular  with  climbers.  The  pylon  nest  in  T.  1 1,  in  a 
National  Grid  substation,  is  directly  beside  a  public  nature  trail.  The  gantry  site  prospected 
in  1998  has  works  staff  regularly  walking  beneath  it. 

Instances  of  a  level  of  boldness  unheard  of  in  this  area  15  years  ago  are  now 
commonplace.  Two  birds,  one  certainly  and  one  probably  a  male,  regularly  approached  us 
within  3m  when  we  visited  their  nest,  “barking”  loudly  and  pulling  up  turf  energetically.  A 
female  returned  unconcernedly  to  her  eggs  on  a  15  m  cliff  directly  above  walkers  or 
climbers  at  its  base;  this  pair  was  seen  once  to  fly  in  to  their  as-yet-unrepaired  nest  directly 
above  a  line  of  noisy  schoolchildren.  Pairs  have  displayed  in  February  from  trees  in  private 
gardens,  one  actually  in  a  village.  Most  pairs  approach  within  easy  gunshot  and  most 
females  return  to  nests  quickly  following  our  visits. 


DISCUSSION 

Numbers,  dispersion  and  breeding  production 

Whilst  the  Ravens  of  the  study  area  increased  from  one  pair  to  9-10  pairs  between  1989 
and  1997,  there  has  been  little  change  in  spacing  between  nests.  Since  1993,  nest  dispersion 
as  indicated  by  the  mean  nnd  has  fluctuated  within  quite  narrow  limits  as  the  population 
expanded  outwards.  This  process  involved  mainly  the  re-occupation  of  cliff-sites  abandoned 
20  or  more  years  earlier,  but  also  adoption  of  new  tree  (and  one  pylon)  sites. 

Our  minimum  mean  annual  nnd  of  3.18  km  gives  a  considerably  wider  spacing  than  the 
2  km  average  found  by  Dare  (1986  a)  in  Snowdonia  and  Dixon  (1997)  in  the  Brecon 
Beacons,  and  is  nearly  double  the  1.7  km  reported  by  Newton  et  al.  (1982)  from  the  uplands 
of  the  Cambrian  Mountains.  It  is  much  closer  to  the  3.55  km  found  by  Dare  ( 1986  a)  on  the 
moors  and  high  farmland  of  Mynydd  Hiraethog.  Ratcliffe  (1997)  classifies  Raven  breeding 
densities  on  a  scale  of  5  units;  ours,  at  3,  is  “moderate”  and  in  line  with  most  populations  on 
the  east  side  of  Wales. 

Because  our  Ravens  are  expanding  into  areas  free  of  breeding  pairs,  their  initial 
spacing  may  be  temporarily  “generous”  -  well  above  the  values  recorded  elsewhere  in 
Wales  where  all  available  ground  appears  to  be  occupied  by  breeders  which  themselves 
experience  pressure  from  attempted  intrusion  by  non-breeding  birds.  It  is  our  opinion  and 
that  of  the  gamekeeper  (pers.  comm.)  that  flocks  of  apparent  non-breeders  are  scarcer  in  our 
area  than  in  the  past.  On  the  other  hand,  in  the  nearby  lowlands  of  NW  Shropshire  and  E 
Clwyd,  the  number  of  non-breeding  Ravens  occurring  in  winter  and  behaving  territorially  in 
spring  is  thought  to  be  increasing  (MSJ;  J.B.  Hawkins,  pers.  comm.). 

Interestingly,  on  a  larger  adjacent  moorland  massif,  where  some  persecution  continued 
into  the  1990s,  Raven  numbers  seem  to  have  remained  stable  during  the  period  of  the 
present  study.  Nests  there  are  widely  separated,  with  nnd  averaging  around  5  km  (unpubl. 
data). 

Although  several  authors  ( e.g .  Dare,  1986  a)  suggest  that  breeding  Ravens  do  most  of 
their  foraging  within  1.5  km  of  the  nest  and  that  hunting  ranges  are  not  exclusive,  the 
existence  of  almost  unlimited  “unowned”  ground  beyond  the  boundary  of  current 
occupation  in  our  area  may  “cushion”  local  breeding  birds  against  variations  in  food  supply 
and  thus  promote  high  breeding  output.  In  this  context  it  would  be  interesting  to  compare 
the  breeding  output  and  density  of  our  birds  with  those  of  expanding  Raven  populations  in 
more  southerly  counties  straddling  the  Anglo-Welsh  border. 

Our  study  Ravens’  mean  clutch  size  of  5.5  eggs  is  the  highest  recorded  in  Wales, 
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contrasting  with  4.69  for  the  Cambrian  Mountains  (Ratcliffe,  1997),  4.7  for  the  Brecon 
Beacons  (Dixon,  1997)  and  5.1  for  Snowdonia  (Allin,  1968,  adjusted  in  Ratcliffe,  1997). 
The  only  mean  in  excess  of  5  reported  elsewhere  in  Britain  is  5.1 1  from  Orkney  (C.J.  Booth, 
in  Ratcliffe,  1997). 

Successful  broods  are  also  much  larger  in  our  study  area  than  in  other  Welsh  studies, 
with  a  mean  of  4.0  fledglings,  as  against  2.87,  2.86  and  2.5  in  Brecon  Beacons  (Dixon, 
1997),  the  Cambrian  Mountains  (Davis  &  Davis,  1986)  and  Snowdonia  (Dare,  1986  b) 
respectively.  Again,  other  studies  showed  poorer  overall  production  of  young,  with  2.01  per 
clutch  laid  for  the  Brecon  Beacons  (Dixon,  1997),  2.1  for  the  Cambrian  Mountains  (A. 
Cross,  in  Ratcliffe,  1997)  and  1.80  in  Snowdonia  (Dare,  1986  a),  as  against  2.7  for  our  study 
area. 

At  2  nests  on  the  edge  of  the  adjacent  moorland  massif  referred  to  above,  clutch  size 
has  tended  to  be  smaller  (4.3,  n  =  1 1 ),  as  have  successful  broods  (3.2,  n  =  19),  though  mean 
young  fledged  from  all  nests,  at  2.8  (n  =  22)  has  been  higher  than  for  our  study  area  ( unpubl . 
data ). 

The  other  published  study  of  increase  in  Ravens,  Steenhof  et  al.  (1993),  involved  a 
population  whose  numbers  had  been  kept  in  check  by  lack  of  suitable  nest  sites.  In  that 
study,  in  rangeland  habitat  in  Oregon  and  Idaho,  the  pylons  of  a  newly  erected  electrical 
powerline  provided  nesting  ‘substrate’  and  within  9  years  numbers  of  Ravens  rose  from  1  to 
81  pairs.  Successful  brood  size  averaged  3  fledglings. 

Our  Ravens’  increase  has  been  less  dramatic  in  scale,  but  was  accompanied  by  higher 
than  usual  brood  sizes  and  good  overall  productivity.  However,  the  expansion  cannot  have 
been  caused  by  lack  of  suitable  nesting  sites  per  se.  It  is  also  unlikely  to  have  been  solely  a 
response  to  increased  availability  of  food.  According  to  local  farmers  sheep  stocking  levels 
on  our  upland  farms  did  not  increase  markedly  prior  to  or  after  1988.  Since  1990,  baited 
“stinkpits”*  have  been  used  along  one  flank  of  the  moor  to  aid  in  fox  control,  but  the 
gamekeeper  ( pers .  comm.)  has  seen  no  more  than  one  pair  of  Ravens  using  this  new  source 
of  food  in  any  breeding  season.  Only  in  1994  did  a  pair  begin  to  breed  in  this  area. 

The  relatively  low  density  at  which  our  Ravens  breed  may  reflect  in  part  the  high 
percentage  of  heather  moor  and  fenced  farmland  in  the  birds’  foraging  ranges.  Newton  et  al. 
(1982)  attributed  the  high  breeding  density  of  their  mid-Wales  Ravens  to  the  abundant 
carrion  available  in  late  winter  on  the  remote  upland  sheepwalk  that  covered  much  of  their 
study  area.  In  our  area,  sheep  are  taken  off  the  moors  in  October  to  winter  close  to  the 
farms,  or  are  even  “wintered  out”  in  the  Shropshire  lowlands.  The  general  view  of  local 
farmers  is  that  winter  losses,  and  therefore  available  carrion,  have  declined  sharply  in  the 
last  10  years. 

At  present  the  high  mean  clutch  and  brood  sizes,  as  well,  perhaps,  as  the  persistence 
with  which  new  territories  remain  occupied,  point  to  the  population  not  being  under  pressure 
from  shortage  of  food,  or  from  territorial  behaviour.  The  only  case  of  non-breeding, 
involving  2  pairs  in  1997,  was  in  the  most  densely  populated  part  of  the  study  area,  and 
occurred  in  a  season  of  high  clutch  sizes  (mean  5.6),  following  a  winter  of  exceptionally  low 
mortality  of  sheep  (according  to  local  farmers). 

Nesting  sites  -  tolerance  of  human  proximity 

In  contrast  with  earlier  times,  as  reported  in  Ratcliffe  (1962),  Ravens  in  our  study  area 
seem  no  longer  restricted  by  preference  for  cliff  over  tree  nesting  sites.  In  one  territory  the 
birds  alternate  between  a  tree  and  cliffs,  at  another  they  (reportedly)  opted  first  for  trees.  On 
the  adjacent  large  moorland  massif,  in  two  territories  where  quarry  sites  were  used  almost 
exclusively  in  the  1970s  and  1980s,  tree  nesting  became  the  norm  in  the  1990s,  though  one 
quarry  was  re-occupied  in  1997  and  1998  ( unpubl .  data). 

*  Small,  fenced-off  pits,  baited  with  carrion,  used  to  attract  foxes  to  the  snare 
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In  our  study  area,  the  most  striking  change  has  been  in  the  Ravens’  choice  of  new  cliff 
nesting  sites,  all  5  of  which  are  subject  to  heavy  disturbance  by  people.  Four  match 
Ratcliffe’s  (1962)  definition  of  suitability  for  nesting  by  Ravens  and  Peregrines,  in  having 
“a  total  height  of  over  100  ft.  [if]  in  rugged  country”  and  being  “particularly  high  and 
precipitous”  if  less  than  “half  a  mile  from  the  nearest  human  habitation”*  However,  the  fifth 
site  is  no  more  than  25  m  high  yet  very  much  in  rugged  country,  and  two  of  the  three  nest 
ledges  have  been  extraordinarily  accessible.  But  whereas  Ratcliffe  (op.  cit.),  writing  of  an 
earlier  time,  defined  the  “visible  attractions  of  a  cliff’  to  Ravens  intent  on  nesting  as 
“influenced  by  the  normal  amount  of  casual  disturbance”  rather  than  by  deliberate 
persecution,  it  is  clear  that  in  our  study  area  the  former  is  no  longer  an  important  deterrent. 

Human  disturbance  might  still  be  expected  to  impede  the  birds’  breeding  success. 
Excluding  the  traditional  cliff  site  (in  T.l),  which  has  been  subject  to  disturbance  by  walkers 
for  many  years,  heavily  disturbed  new  sites,  all  on  cliffs,  produced  a  higher  mean  brood  size 
than  relatively  undisturbed  sites,  though  the  difference  was  not  significant  (Table  4). 
Interestingly,  heavily  disturbed  sites  with  large  colonies  of  Jackdaws  were  significantly  less 
successful  than  those  with  few  or  no  Jackdaws.  Though  Dixon  (1997)  believed  that 
Jackdaws  were  unlikely  to  constitute  a  serious  threat  to  eggs  or  young  of  Ravens,  we  have 
seen  the  smaller  crows  land  fearlessly  on  Ravens’  nests  while  their  occupants  were  kept 
away  by  walkers  and  suspect  that  they  may  eat  unguarded  eggs.  Wilmore  (1977,  quoted  in 
Ratcliffe,  1997)  reported  that  Jackdaws  have  on  occasion  been  known  to  predate  Ravens’ 
eggs. 

f 

Table  4.  Breeding  success  of  Ravens  in  NE  Wales  at  sites  with  and  without  human 
disturbance  and  with  many  or  few/no  Jackdaws.  Differences  between 
means:  high  and  low  human  disturbance  t  =  0.244,  df  27,  ns;  many  and  few/ 
no  Jackdaws  t  =  2.47,  df  21,  P<0.05  (2-tailed). 

High  human  Low  hitman  High  disturbances  Low  disturbances 
disturbance  disturbance  many  Jackdaws  few/no  Jackdaws 

Total  nests  23  6  13  10 

Mean  brood  per  nest  2.4  2.2  1.7  3.6 

Conclusions 

We  attribute  the  expansion  of  this  Raven  population  to  a  re-emergence  of  the  species’ 
historic  tolerance  of  human  proximity,  following  cessation  of  persecution.  This  has  allowed 
an  exploitation  of  heavily  disturbed  but  otherwise  safe  nesting  sites,  such  as  rock-faces  in 
tourist  areas,  power  pylons,  and  buildings  (eg  in  Chester  city  centre,  1996-1998).  The  delay 
before  the  expansion  started  we  ascribe  to  inherent  conservatism  itself  bred  of  centuries  of 
persecution. 

The  beginnings  of  lowland  nesting,  as  evidenced  in  2  of  our  territories,  is  accompanied 
by  changes  in  feeding  habits.  At  one  of  these  the  farmer  reported  Ravens  “stealing”  cattle- 
nuts  from  feed  troughs;  at  the  other,  J.A.  Jackson  (pers.  comm.)  regularly  saw  the  adults 
gathering  (presumably)  invertebrate  food  in  a  field  100  m  from  a  farm  and  main  road,  then 
flying  low  over  the  road  to  the  nest  containing  half-grown  young. 

With  similar  country  having  already  been  colonised  elsewhere  in  western  Britain 
(Ratcliffe,  1997),  we  look  forward  to  an  expansion  of  Welsh  Ravens  into  the  low  farmland 
of  Flintshire,  north  Shropshire  and  the  Cheshire  Plain  in  the  near  future. 
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THE  PREY  OF  PEREGRINES  Falco  peregrinus  IN  SOUTH  WALES 

C.  RICHARDS,  96  Yr  Ysfa,  Maesteg,  Bridgend.  CF34  9BE 
M.  SHRUBB,  Hiller e st,  Llanwrtyd  Wells,  Powys.  LD5  4TL 

SUMMARY 

The  prey  of  Peregrines  in  an  area  of  south  Wales  was  examined  during 
1985-1998  by  finding  and  recording  kills  at  plucking  posts  and  eyries  and 
on  the  open  hill  throughout  the  year.  Altogether  255  items  were  recorded 
of  38  species.  Domestic  pigeons  formed  50%,  corvids  17%,  small 
passerines  18%  and  waders  7%  but  no  individual  species  other  than 
domestic  pigeon  formed  more  than  8%.  Visits  were  made  uniformly 
throughout  the  year  and  a  marked  seasonal  pattern  in  prey  recorded,  with 
domestic  pigeons  predominating  in  the  nesting  season  and  other  prey 
outside  that  period.  This  pattern  coincided  with  the  pigeon  racing  season 
in  south  Wales  and  it  is  suggested  that  the  present  Peregrine  population  of 
the  area  now  largely  depends  on  this  food  source  fonsuccessful  breeding. 

INTRODUCTION 

Surprisingly,  there  is  comparatively  little  recently  published  information  about  the  prey 
taken  by  Peregrines  ( Falco  peregrinus)  in  Wales  and  much  of  that  concerns  the  breeding 
season  artd/or  food  taken  to  nests.  Ratcliffe  (1980)  includes  lists  for  Snowdonia  for  the 
1950s  and  1970s,  Williams  (1992)  gives  some  general  details,  mainly  for  the  breeding 
season,  gathered  during  a  survey  of  the  Welsh  breeding  population  and  Tyler  &  Ormerod 
(1991)  recorded  a  Fox  (Vulpes  vulpes)  cub  among  other  items  of  mammalian  prey  at  a  mid 
Wales  eyrie.  A  problem  of  such  records  is  that  they  concern  only  part  of  the  Peregrine’s 
year,  the  breeding  season,  and  so  are  biased  towards  the  hunting  activities  of  the  male  over  a 
limited  period.  Thus  they  may  not  fully  represent  the  range  of  prey  species  taken. 

Since  1985  CR  has  been  gathering  data  on  the  prey  taken  by  Peregrines  over  an 
extensive  area  of  the  south  Wales  hills.  The  upper  valleys  of  Glamorgan  have  numerous 
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glacial  corries  and  cirques,  which  were  created  by  the  actions  of  ice  and  snow  during 
successive  glaciations  up  until  10-12,000  years  ago. 

Most  of  the  data  were  collected  from  such  areas  of  intensive  glaciation.  The  blue 
pennant  sandstone  cirques  face  north  to  north-east  and  are  well  buttressed  and  vegetated, 
with  gutters  of  scree  interspersed  with  Bilberry  (Vaccinium  myrtillus)  and  Heather  (Calluna 
vulgaris),  tapering  down  their  slopes.  Starved  Rowans  (Sorbus  aucuparia),  Hawthorns 
( Crataegus )  and  Birch  (Betula)  cling  to  high  mossed  ledges.  Further  north  the  steep  northern 
faces  of  the  Carmarthenshire  Fans  and  Brecon  Beacons  are  also  the  source  of  numerous 
corrie  glaciers,  whilst  the  long  dip-slopes  to  their  south  comprise  extensive  areas  of  rolling 
moorland.  Thus  the  conformation  of  the  area  provides  good  Peregrine  habitat.  Many 
breeding  cliffs  and  plucking  sites  are  used  throughout  the  year  in  this  area,  providing  an 
opportunity  to  record  prey  for  the  whole  period.  This  paper  presents  the  results  of  this  study 
of  Peregrine  prey  remains  from  these  areas  between  1985  and  1998. 

METHODS 

The  study  was  made  primarily  in  the  Rhondda  Fawr,  Cynon,  Ogmore,  Garw  and  Llynfi 
valleys  in  Glamorgan,  with  visits  to  the  coast  at  Sker/Kenfig  in  ths  south,  to  the  southern 
hills  of  Breconshire  in  the  north  as  far  east  as  Mynydd  Llangatwg  and  to  Trefil  and 
Hafodyrynys  Pontypool  (Gwent)  and  .west  to  Mynydd  Du  Carmarthenshire.  With  the 
exception  of  Sker/Kenfig,  these  are  all  hill  areas,  rising  to  629  m  in  Breconshire  and  616  m 
in  Carmarthenshire. 

Known  plucking  sites  and  breeding  crags  throughout  this  area  were  visited  regularly  at 
intervals  throughout  the  year  to  record  fresh  kills.  Favoured  plucking  sites  in  this  area  tend 
to  be  projecting  rocks  or  spurs  on  crags  or  the  steep  lips  of  the  glaciated  valleys.  Many  of 
them  were  associated  with  occupied  eyries,  of  which  there  are  about  15  in  the  study  area. 
Kills  were  also  found  fortuitously  on  the  open  hill  during  other  field  work. 

The  Peregrine’s  kills  are  readily  identifiable.  The  skeleton  of  the  bird  is  left  on  its  back, 
usually  with  the  wings  untouched  and  attached  to  the  body  by  the  shoulder  girdles.  The 
breastbone  and  other  body  bones  may  be  picked  clean  and  the  breastbone,  if  still  intact, 
usually  has  triangular  pieces  of  bone  nipped  out  of  it.  The  legs  and  back  are  frequently  left 
untouched.  If  only  pluckings  remain  some  of  the  larger  feathers  usually  have  their  quill  ends 
snapped  by  the  vigorous  plucking  action  of  Peregrines.  Fox  kills  exhibit  the  same  feature 
but,  with  these,  there  is  invariably  a  trail  of  feathers  to  and  from  the  plucking  site  and  foxes 
also  chew  the  ends  of  the  quills.  The  opportunity  was  also  taken  to  build  up  a  reference 
collection  of  feathers,  which  aided  identification  of  the  prey  taken.  A  complete  photographic 
record  was  also  made  of  the  kills  found. 

Reference  to  counties  in  this  paper  refer  to  the  vice-counties  shown  on  the  map  on  page 
87.  Scientific  names  of  species  mentioned  in  the  text  are  shown  in  the  tables. 

RESULTS 

Altogether  fresh  kills  were  collected  from  48  sites,  in  Glamorgan  (25),  Brecon  (15), 
Carmarthen  (6)  and  Gwent  (2).  A  total  of  255  individual  prey  items  of  39  species  was  found 
(Table  1). 

* 

As  in  other  areas  (see  Ratcliffe  1980)  domestic  pigeons  were  much  the  most  frequent 
prey  item,  comprising  50%  of  the  total.  No  other  single  species  comprised  more  than  8%  of 
the  kills  but  corvids  as  a  group  formed  17%,  small  passerines  18%  and  waders  7%.  Despite 
the  preponderance  of  prey  collected  in  Glamorgan,  the  frequency  with  which  these  different 
prey  categories  were  found  was  the  same  there  and  in  Carmarthen/Brecon,  indicating  that 
the  records  give  a  fair  picture  of  the  prey  of  Peregrines  over  a  significant  part  of  the  south 
Wales  hills.  Fewest  kills  were  found  during  November-January,  although  the  variation 
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Table  1.  Prey  taken  by  Peregrines  in  South  Wales  during  1985-1998 


Species 

Number 

recorded 

Teal  Anas  crecca 

2 

Skylark  Alauda  arvensis 

Mallard  A.  platrvhynchos 

1 

Swallow  Hirundo  rustica 

Sparrowhawk  Accipter  nisus 

1 

Meadow  Pipit  Antluis  pratensis 

Kestrel  Falco  tinnunculus 

1 

Ring  Ouzel  Turdus  torquatus 

Dotterel  Charadrius  morinellus 

2 

Blackbird  T.  merula 

Golden  Plover  Pluvialis  apricaria 

4 

Fieldfare  T.  pilaris 

Grey  Plover  P.  squatcirola 

1 

Song  Thrush  T.  philomelos 

Lapwing  Vanellus  vanellus 

2 

Redwing  T.  iliacus 

Snipe  Gallinago  gallinago 

3 

Mistle  Thrush  T.  viscivorus 

Woodcock  Scolopax  rusticola 

4 

Goldcrest  Regains  regains 

Curlew  Numenius  arquata 

1 

Jay  Garralas  glandarius 

Redshank  Tringa  totanus 

1 

Magpie  Pica  pica 

Black-headed  Gull  Larus  ridibundus 

2 

Jackdaw  Corvus  monedula 

Stock  Dove  Columba  oenas 

1 

Carrion  Crow  C.  corone 

Domestic  Pigeon  C.  livia 

127 

Starling  Sturnus  vulgaris 

Wood  Pigeon  C.  palumbus 

4 

Chaffinch  Fringilla  coelebs 

Collared  Dove  Streptopelia  decaocta 

1 

Goldfinch  Cardaelis  carduelis 

Green  Woodpecker  Picus  viridis 

4 

Siskin  C.  spinas 

Great  Spotted  Woodpecker  Dendrocopus  major  2 

Linnet  C.  cannabina 

Budgerigar  Melopsittacus  undulatus 

Number 

recorded 


2 

3 

3 
2 
12 

1 

1 

6 

13 

20 

4 
8 
6 
3 
1 
1 

2 


was  not  statistically  significant.  Although  many  Peregrines  in  the  south  Wales  valleys 
remain  on  their  territories  throughout  the  winter,  they  show  a  marked  tendency  to  wander 
widely  for  prey  in  this  period,  resulting  in  fewer  kills  locally.  Otherwise  the  ratio  of  kills 
recorded  to  visits  made  showed  little  monthly  variation  through  the  year  (Table  2). 


Table  2.  The  number  of  Peregrine  kills  found  and  the  number  of  visits  made  per 
month  in  an  area  of  South  Wales  during  1985-1998. 


Jan. 

Feb. 

Mar. 

Apr. 

Mav 

Jane 

Julv 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Kills  found 

10 

23 

30 

26 

24 

22 

20 

39 

16 

19 

1 1 

15 

Visits  made 

10 

19 

27 

22 

21 

20 

17 

30 

16 

18 

14 

18 

An  interesting  point  is  the  infrequency  of  wild  pigeons  noted.  As  many  Green 
Woodpeckers  were  taken  as  Woodpigeons  and  only  one  Stock  Dove  was  found.  Skylarks 
were  also  taken  very  rarely,  although  it  is  a  widespread  breeding  species  in  the  area  and 
frequent  prey  elsewhere  (Ratcliffe  1980).  Few  Ring  Ouzels  were  taken.  Although  it  often 
shares  the  Peregrines’  habitat,  this  is  a  scarce  and  declining  species  in  the  study  area. 

Seasonal  variations 

There  was  a  very  marked  seasonal  pattern  in  the  kills  recorded.  This  is  shown  in  Table 
3,  which  groups  prey  into  5  categories  and  shows  the  numbers  of  each  taken  by  3-monthly 
periods. 

As  the  table  shows,  breeding  season  prey  were  predominantly  domestic  pigeons,  with 
69%  of  kills  found  during  April-September,  but  outside  that  period  they  formed  only  25%. 
In  the  4  winter  months  domestic  pigeons  provided  only  16%  of  kills  and  corvids  (36%)  and 
small  passerines  (17%)  were  most  frequent.  The  broad  seasonal  variation  is  illustrated  in 
Figure  1.  The  data  are  not  sufficiently  detailed  to  record  seasonal  variations  in  the  amount  of 
hunting  activity  by  the  Peregrines. 
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Table  3.  Seasonal  variation  in  the  prey  of  Peregrines  in  South  Wales  during  1985- 
1998. 


Prey  category 
Waders 

Domestic  pigeons 
Small  passerines 
Corvids 
Other 


Number  of  kills  recorded  in 

Jan  nary -March 

April-June 

July-September 

October-December 

7 

3 

4 

4 

19 

53 

48 

7 

19 

6 

8 

13 

13 

6 

8 

16 

5 

5 

6 

5 

month 


FIGURE  1:  Seasonal  pattern  in  the  prey  taken  by  Peregrines  in  South  Wales  during  1985- 
1998.  — ■ —  Domestic  pigeons.  — i —  Other  prey.  Vertical  lines  enclose  the  period  of  the 
pigeon  racing  season  locally  (April  1 1th  -  October  5th). 

DISCUSSION 

Any  extensive  list  of  prey  species  for  such  a  predator  is  likely  to  include  occasional 
oddities  or  species  not  noted  elsewhere.  But  the  presence  of  2  Budgerigars  in  this  prey  list 
seems  particularly  unusual  and  there  seem  to  be  few  other  records  for  Britain,  as  shown  by 
Ratcliffe  (1980),  of  Grey  Plover  being  taken,  although  that  may  simply  reflect  the  breeding 
season  bias  of  the  data.  Dotterel  are  also  unusual  prey  but  the  present  study  area  includes  2 
or  3  regular  migration  stop-over  points  for  this  species,  so  this  is  less  surprising.  Of  interest, 
too,  is  the  frequency  of  woodland  birds,  particularly  Jays,  not  an  obvious  prey  species  for 
Peregrines. 

Nevertheless  domestic  pigeons  form  a  significant  proportion  of  the  diet  of  all  British 
Peregrine  populations  during  the  breeding  season  (March  to  July,  Ratcliffe  1980,  Table  7). 
The  proportion  in  this  season  in  this  study,  however,  was  well  above  the  average  shown  by 
Ratcliffe  for  Britain  (64%  c/34%),  although  similar  to  that  he  showed  for  Snowdonia  during 
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the  1950s  and  1970s.  However,  whilst  the  peak  period  of  predation  of  domestic  pigeons  by 
Peregrines  in  our  study  area  coincides  very  closely  with  the  main  nesting  period  of  the 
Peregrine  population,  it  does  not  appear  to  be  true  that  such  predation  is  entirely  related  to 
availability  (Figure  1).  Predation  of  domestic  pigeons  falls  very  sharply  once  young  are  well 
fledged,  well  before  the  end  of  the  pigeon  racing  season. 

This  raises  the  interesting  question  of  how  far  these  Peregrines  are  now  dependent  on 
domestic  pigeons  for  successful  breeding.  Here  we  can  only  consider  the  availability  of 
other  prey  in  the  breeding  season  in  a  general  way.  Ratcliffe  (1980)  gives  12  species,  Red 
Grouse  (Lagopus  lagopus),  Lapwing,  Golden  Plover,  Snipe,  Curlew,  Redshank,  domestic 
pigeon,  Skylark,  Fieldfare,  Song  Thrush,  Blackbird  and  Starling,  as  ‘constants’  in  the 
Peregrine’s  diet  in  Britain,  accounting  for  74%  of  prey  by  frequency  and  78%  by  weight.  Of 
these  in  our  study  area,  the  Skylark  is  the  most  numerous  breeding  species  (eg  Glamorgan 
Bird  Report,  also  Table  4)  but  is  absent  in  winter,  the  Fieldfare  is  only  a  winter  visitor,  the 
other  thrushes  primarily  woodland  breeding  birds  and  Red  Grouse  and  waders  are  now 
either  very  scarce  or  absent  in  the  breeding  season. 

Table  4.  Breeding  populations  of  some  regular  Peregrine  prey  species  on  15,000  ha 
of  Mynydd  Du  and  4000  ha  of  the  Cnewr  Estate.  Data  from  Davies  (1978), 
Harris  (1992)  and  Harris  &  Young  (1996). 


Territories  /  Breeding  pairs 

Species 

1978 

Mynydd  Du 
'  1992  1996 

Cnewr  Estate 
1996 

Red  Grouse 

1 

0  0 

0 

Golden  Plover 

2 

1  0 

0 

Lapwing 

5 

2  0 

0 

Snipe 

3 

5  21 

5 

Curlew 

3 

3  0 

1 

Note:  In  1996  10  1-km  squares  on  Mynydd  Du  were  additionally  surveyed  using  the  British  Trust  for 
Ornithology’s  Breeding  Bird  Survey  method.  On  these  squares  Skylark  was  the  second  most 
numerous  species,  with  188  individuals  counted. 

As  examples  of  the  status  of  Red  Grouse,  waders  and  Skylark  in  the  study  area, 
detailed  surveys  recently  made  on  Mynydd  Du  and  the  Cnewr  Estate  are  summarised  in 
Table  4.  All  these  species  were  more  numerous  in  the  past  (eg  Ingram  &  Salmon  1954, 
Ingram  &  Salmon  1957,  Heathcote  et  al.  1967),  some  considerably  so,  and  waders  still 
occur  on  passage  or  in  winter,  particularly  Golden  Plover. 

Of  a  secondary  list  of  near  ‘constants’  given  by  Ratcliffe,  only  Jackdaws  and  perhaps 
Woodpigeons  are  frequent  in  the  present  study  area,  apart  from  small  passerines.  Some  of 
the  Peregrine  pairs  were  found  to  take  Jackdaws  (and  Magpies)  regularly  if  they  frequented 
areas  adjoining  eyries.  Otherwise  corvids  tended  to  be  autumn  and  winter  prey,  which 
probably  at  least  partly  reflects  increased  availability,  with  substantial  post-breeding  flocks 
dispersing  into  the  hills  to  feed.  It  seems  unlikely  that  many  Peregrines  could  support 
successful  breeding  on  a  diet  of  small  passerines  such  as  Skylarks  and  Meadow  Pipits, 
which  are  the  most  numerous  regular  prey  species  available,  although  small  passerines  are 
widely  taken  for  winter  maintenance  (Table  3).  This  is  perhaps  underlined  by  the  notable 
absence  of  Skylarks,  which  disperse  out  of  the  hills  to  winter  but  are  common  breeding 
birds,  in  the  present  prey  list.  These  points  lead  us  to  suspect  that  these  Peregrines  are 
unusually  dependent  on  domestic  pigeons  for  successful  breeding  because  of  the  general 
impoverishment  of  the  south  Wales  hills  as  a  bird  habitat.  It  is  a  point  which  needs  looking 
at  in  much  closer  detail  than  our  data  allow. 
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The  industrial  south  of  Wales  has  long  been  associated  with  the  sport  of  pigeon  racing, 

Peregrines  have  always  taken  them  and  have  been  persecuted  because  of  their  liking  for 

racing  pigeons  almost  equally  as  long,  Heathcote  et  al.  1967  noting  such  incidents  back  to 

1906.  But  there  seems  little  doubt  that  the  large  decline  in  other  suitable  prey  for  breeding 

Peregrines  that  has  undoubtedly  occurred  in  these  hills,  has  exacerbated  the  situation. 
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NOTES  AND  SHORT  PAPERS 


LAPWING  NESTING  ON  A  SCHOOL  ROOF 

On  April  1st  1998  I  visited  Bodafon  Fields  on  the  eastern  edge  of  Llandudno  in  north 
Wales  to  assess  the  numbers  and  distribution  of  breeding  Lapwing  (Vanellus  vanellus)  there. 
Arriving  about  midday,  I  set  up  a  telescope  on  a  wall  along  a  minor  road  which  borders  the 
southern  edge  and  overlooks  the  whole  site.  Two  pairs  were  immediately  obvious,  the  males 
displaying  vigorously  whilst  the  females  fed  around  grazing  cattle  and  sheep.  A  third  male 
was  seen  to  be  displaying  at  the  western  edge  of  the  site,  near  the  secondary  school,  Ysgol  y 
Gogarth.  On  closer  inspection  I  saw  that  this  male  was  displaying  over  a  female  sitting  on 
the  roof  of  one  of  the  school’s  peripheral  buildings.  After  about  5  minutes  she  flew  up  to 
mob  a  passing  crow  and  I  was  able  to  make  out  2-3  eggs.  The  nest  had  been  placed  about  3 
metres  off  the  ground  on  a  flat  roof  covered  in  coarse  stone  chippings.  The  roof  was  badly 
drained  and  water  had  gathered  over  at  least  half  of  the  surface  area,  encouraging  a  thick 
carpet  of  moss.  The  eggs  had  been  laid  on  this  moss.  I  was  informed  by  a  local  resident  that 
a  pair  had  nested  unsuccessfully  on  this  site  in  1997,  all  eggs  being  taken  by  crows.  This 
was  also  the  fate  of  the  1998  nest  and  the  whole  site  is  now  threatened  by  development. 

I  was  aware  that  gulls  and  some  waders,  particularly  Oystercatchers  ( Himantopus 
ostralegus)  breed  on  flat  roofs  but  I  was  not  aware  of  any  records  of  Lapwings  doing  so. 

Iolo  Williams 

The  Birds  of  the  Western  Palaearctic  in  fact  gives  2  records  of  this  very  unusual  behaviour, 
one  in  England  and  one  in  eastern  Germany.  This  is,  however,  certainly  the  first  Welsh 
record.  Ed. 


SPARROWHAWK  HUNTING  AT  A  BIRD-TABLE 

On  Feb.  28th  1997,  whilst  eating  my  dinner,  I  watched  a  male  Sparrowhawk  (Accipiter 
nisas)  land  on  the  hedge  outside  the  window.  Alongside  the  hedge  is  the  dog’s  kennel  and 
my  bird  feeders  and  these  are  often  visited  by  Sparrowhawk  and  occasionally  a  Merlin 
(Falco  columbarius)  in  search  of  their  own  dinner.  On  this  day  2  Blue  Tits  (Parus  caerulus) 
and  a  Great  Tit  (P.  major )  had  taken  refuge  in  the  hedge.  The  Sparrowhawk  dived  into  the 
hedge  and  flew  around  and  through  it,  trying  to  flush  the  birds.  He  would  then  perch  on  a 
branch  whilst  the  tits  were  no  more  than  2  feet  from  him  and  then  hop  down  into  the  hedge 
in  an  effort  to  catch  one.  Failing,  he  flew  around  the  hedge  again  and  then  back  through  it, 
trying  to  disturb  one  of  the  birds.  Eventually  the  Great  Tit  lost  its  nerve  and  flew  out  across 
the  yard,  where  it  was  caught.  The  whole  sequence  lasted  for  17  minutes.  The 
Sparrowhawk’ s  manoeuvrability  in  the  confined  space  was  striking,  flying  through  gaps 
which  I  later  measured  as  no  more  than  14  inches  wide.  I  was  also  interested  to  note  that  no 
more  than  30  seconds  elapsed  after  the  hawk  departed  before  birds  were  back  feeding, 
compared  to  the  more  usual  3-4  minutes,  as  though  they  were  aware  that  there  was  no 
further  danger  from  that  quarter. 

Bryan  Jones 

Whilst  Sparrowhawks  hunting  bird-tables  is  now  common-place  behaviour  the  persistence 
and  determination  shown  by  this  bird  were  most  unusual.  But  how  often  does  one  get  the 
chance  to  watch  such  events  in  detail?  Ed. 


CARRION  CROW  HARRASSING  JUVENILE  KINGFISHER 

At  19.06  on  Sept.  7th  1996,  I  was  watching  a  juvenile  Kingfisher  (Alcedo  atthis) 
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fishing  on  the  R.  Severn  in  the  centre  of  Newtown,  Powys.  After  2  unsuccessful  attempts  the 
Kingfisher  finally  caught  a  small  fish  c.5  cm  long  and  returned  to  its  perch.  Immediately  a 
Carrion  Crow  (Corvus  corone)  flew  out  of  an  adjacent  sycamore  and  mobbed  it,  chasing  it 
c.100  m  down-river  before  the  Kingfisher  changed  direction  and  flew  back  toward  its 
original  perch.  However  the  Crow  prevented  it  from  landing,  chasing  it  down-river  again 
until  it  dropped  the  fish  on  the  bank.  The  Crow  then  retrieved  the  fish  and  departed  with  it 
up-river.  The  chase  lasted  no  more  than  15  seconds  and  once  the  Crow  had  flown  off,  the 
Kingfisher  resumed  fishing  from  its  original  perch. 

Iolo  Williams 


JUVENILE  PEREGRINE  FEEDING  ON  INSECTS 

On  Aug.  21st  1991  I  was  watching  a  family  party  (an  adult  and  2  juveniles)  of 
Peregrines  (Falco  peregrinus)  working  along  the  ridge  of  Mynydd  Myddfai  above  the  west 
end  of  the  Usk  Reservoir.  The  adult  was  harrassing  a  Buzzard  (Buteo  buteo)  and  then 
departed  but  the  juveniles  remained  in  the  area  for  a  further  10  minutes  or  so.  During  this 
time  one  of  them  was  gliding  and  flying  along  the  ridge  quite  clearly  taking  flying  insects, 
almost  certainly  crane-flies  (tipulidae),  which  were  very  numerous  in  old  grassland  during 
the  late  summer.  I  watched  it  take  at  least  12,  catching  them  with  the  feet  and  transferring  to 
the  bill  to  eat  in  the  same  way  that  Kestrels  (F.  tinnunculus)  do.  Once  it  hovered.  I  was 
interested  in  the  dexterity  with  its  feet  that  the  bird  was  demonstrating.  The  foot  of  a 
Peregrine,  with  its  elongated  middle  toe,  does  not  seem  well  adapted  to  taking  such  prey. 

M.  Shrubb 


COMMON  SNIPE  TAKING  REFUGE  IN  TREE 

While  out  walking  on  farmland  near  home  on  the  outskirts  of  Bangor  in  early  January 
1998,  at  about  1600  in  fading  light,  I  flushed  a  Common  Snipe  (Gallinago  gallinago)  which 
had  been  feeding  in  a  muddy  ditch.  The  bird  flew  up,  but  then  instead  of  “towering”  in  the 
usual  way  of  this  species,  it  flew  into  a  tree  growing  in  a  nearby  hedgerow,  where  it 
appeared  to  perch  on  a  branch  about  three  metres  above  the  ground.  The  bird  appeared  to 
feel  quite  secure  in  the  tree,  as  it  allowed  a  cautious  approach  to  within  about  eight  metres 
although  it  was  clearly  aware  of  my  presence.  This  enabled  me  to  confirm  that  it  was  a 
snipe,  which  its  behaviour  had  made  me  doubt,  and  to  observe  that  it  was  in  fact  standing  on 
a  thick  horizontal  bough  of  the  tree,  which  was  an  oak,  rather  than  perching.  It  remained  in 
the  same  position  as  I  withdrew. 

Male  snipe  do  frequently  use  a  dead  tree  or  a  post  as  a  look-out  perch  (Birds  of 
Western  Palaearctic.  Vol.  Ill,  p.417),  but  I  have  found  no  record  of  a  snipe  using  a  tree  for 
refuge  as  this  individual  did. 

Rhion  Pritchard 


KESTREL  ATTEMPTING  TO  CATCH  NOCTULE  BAT 

On  14th  October  1998  at  1550hrs,  I  observed  a  male  Kestrel  (Falco  tinnunculus) 
repeatedly  attempting  to  catch  a  bat  (almost  certainly  a  Noctule),  in  flight  over  the  landward 
part  of  Brandy  Cove  on  the  Gower  Peninsular.  The  afternoon  was  fine  and  sunny  and  with 
virtually  no  wind.  I  was  able  to  observe  the  event  from  below,  at  a  distance  of  about  100  feet 
away  with  x8  binoculars. 

The  chase  took  place  over  a  small  field  above  the  cove  which  was  bordered  by 
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woodland  to  the  north,  with  open  limestone  cliffs  on  the  east  and  west,  the  sea  being  to  the 
south.  The  bat  flew  mostly  at  a  height  of  about  100  feet  above  the  ground  and  was 
continuously  chased  by  the  Kestrel,  swooping  back  and  forth  across  the  cove,  the  Kestrel 
repeatedly  gaining  height  after  each  failure.  The  chase  lasted  about  two  minutes,  after  which 
the  bat  flew  out  of  the  cove  westwards  and  disappeared  around  the  cliff  face.  The  Kestrel 
did  not  then  pursue  it. 

Notwithstanding  the  extremely  early  time  for  the  bat  to  be  flying,  it  appears  that  a 
Kestrel  hunting  a  bat  is  an  event  not  often  observed. 

D.  K.  Thomas 


SEA  WATER  RAIL  ! 

The  following  incident  occurred  on  Llanddwyn  Island  at  about  midday  on  a  beautifully 
sunny  day  on  Sept.  23rd,  1998.  My  wife  and  I  had  just  had  a  bathe  in  a  small  cove,  which  is 
divided  in  two  at  high  tide  by  a  small  rocky  promontory,  on  the  south  coast  of  Llanddwyn 
Island.  After  our  cold  bathe  we  were  walking  around  this  promontory  when  a  very  strange 
sight  met  our  eyes. 

Coming  down  a  sandy  gully  on  the  far  side  walking  very  sedately  came  a  Water  Rail 
(Rallus  aquaticus).  It  was  about  20/25  yards  from  us  when  we  first  saw  it.  We  stood 
absolutely  still  and  watched  fascinated  and  unbelievingly  as  it  came  down  the  gully  directly 
towards  us,  passed  within  10  feet  and  walked  up  on  to  the  promontory.  It  then  poked  around 
in  a  small  pool  but  didn’t  as  far  as  we  could  see  eat  anything.  Then  it  walked  down  to  the 
tide  line  where  it  proceeded  on  its  way  walking  very  slowly  picking  now  and  again  at  the 
debris  left  by  each  small  wave.  So  it  continued  to  the  far  end  of  the  cove,  about  a  hundred 
yards,  where  it  walked  up  on  to  the  rocks  and  seaweed  and  was  lost  in  the  shadows.  All  told 
we  must  have  observed  its  slow  progress  for  about  15  minutes.  At  first  we  thought  it  must 
have  been  injured  in  some  way  but  it  seemed  well  if  slow  and  pedestrian  in  all  it  did. 

A  quite  amazing  and  unexpected  sight  particularly  as  the  island  apart  from  a  spring  is 
completely  dry  and  sandy.  There  is  a  pool  in  the  woods  but  a  long  way  from  the  island.  The 
most  unusual  sight  of  my  bird  watching  life  but  perhaps  this  is  not  an  unusual  setting  though 
being  able  to  observe  what  is  normally  described  as  a  shy  and  nervous  bird  at  such  close 
quarters  must  I  feel  be  a  rare  occurrence. 

M.  Jenkins 


BUZZARD  PIRATING  KILL  FROM  PEREGRINE 

In  late  August  1997  I  was  watching  Curlew  (Numenius  arquata)  and  a  pre-roosting 
assembly  of  corvids,  mainly  Rooks  (Corvus  frugilegus),  Jackdaws  (C.  monedula)  and  some 
Carrion  Crows  (C.  corone)  on  riverside  sheep  pastures  in  the  Wye  valley  about  2  miles 
upstream  from  Hay-on-Wye.  Several  hundred  corvids  were  present  when  a  Peregrine  (Falco 
peregrinus)  struck  one,  apparently  whilst  it  was  still  on  the  ground,  although  I  did  not 
actually  see  the  strike.  The  falcon  held  the  prey  on  the  ground  for  about  2-3  minutes  when  a 
Buzzard  (Buteo  buteo)  swept  in  with  considerable  momentum  displaced  the  falcon,  which 
retired  some  10-20  m  away,  grabbed  the  prey  and,  after  2-3  minutes,  flew  with  it  to  nearby 
trees.  The  Peregrine  departed  strongly  west  but  still  managed  to  snatch  another  corvid  in 
flight,  possibly  a  Jackdaw,  as  it  departed.  Two  evenings  later  I  re-visited  the  site  and  was 
able  to  watch  presumably  the  same  Peregrine  hunting  this  roost  again,  witnessing  another 
kill.  This  time  I  saw  the  strike.  The  Peregrine  hit  the  corvid  a  glancing  blow  on  the  ground, 
swept  on  round  to  return  and  grab  hold  of  its  prey  on  the  ground. 

R.  Tushingham 
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THE  BIRDS  OF  CAERNARFONSHIRE  (1997) 

Caernarfonshire  is  one  of  the  most  diverse  counties  in  Wales  and  John  Barnes  has 
performed  a  valuable  service  in  updating  the  avifauna  produced  by  Peter  Hope  Jones  and 
Peter  Dare  in  1976.  Other  North  Wales  counties  are  lagging  behind  somewhat  in  this  respect 
as  the  most  recent  comprehensive  accounts  are  Flintshire  (1968),  Denbighshire  (1982), 
Anglesey  (1907,  1919)  and  Merioneth  (1974)!  Work  is,  however,  well  underway  on 
Anglesey,  by  Paul  Whalley  and  Peter  Hope  Jones,  and  this  volume  is  eagerly  anticipated. 

The  greater  part  of  John  Barnes’  book  is,  understandably,  taken  up  with  the  Systematic 
List  but  there  are  also  useful  sections  on  bird  habitats,  a  map  of  the  county,  and  grid 
references  for  the  main  bird  localities.  The  text  is  enhanced  by  many  illustrations  by  Philip 
Snow  and  by  colour  photographs  of  sixteen  typical  residents  or  visitors.  Appropriately  the 
colour  photograph  on  the  cover  is  of  a  Dotterel,  that  most  charismatic  of  waders,  taken  by 
the  author  himself  on  Foel  Fras. 

The  book,  which  I  recommend,  is  available  from  John  Barnes,  Fach  Goch,  Waunfawr, 
Caernarfon,  Gwynedd  LL55  4YS,  price  £9.50  plus  postage  or  from  the  Visitor  Centre  at  the 
Conwy  RSPB  reserve. 

Graham  Williams 
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WELSH  BIRDS 


‘Welsh  Birds’  is  the  journal  of  the  Welsh  Ornithological  Society  and  is  published 
twice  annually,  in  June  and  December.  The  December  issue  is  primarily  devoted  to  the 
Welsh  Bird  Report  and  the  annual  Report  on  Bird  Ringing  in  Wales. 

Papers  for  Welsh  Birds  are  welcomed  by  the  Editor  on  any  aspect  of  Welsh 
Ornithology.  The  Society  is  anxious  that  the  journal  should  accurately  reflect  present 
ornithological  activity  in  Wales.  Thus  we  hope  that  all  workers,  professional  or  amateur, 
with  results  of  bird  studies  in  Wales,  will  always  consider  publishing  information  about 
these  here.  All  papers  will  be  reviewed  by  the  Editor  and  an  independent  referee.  Authors 
should  follow  the  format  of  papers  published  in  the  journal  and  guidelines  for  authors  have 
been  drawn  up  and  are  available  from  the  Editor  (address  inside  front  cover).  Papers  are 
accepted  and  published  in  either  Welsh  or  English.  Papers  in  Welsh  should  be  supplied  with 
captions  to  tables  and  figures  in  both  Welsh  and  English  and  with  an  English  summary.  This 
follows  standard  international  practice. 

Short  notes  on  interesting  or  unusual  features  of  behaviour  recorded  in  Wales  are  also 
welcome.  An  accumulation  of  such  items  is  of  considerable  value.  Notes  should  be  short  and 
succinct,  ideally  of  not  more  than  half  a  page  in  length.  Notes  may  also  be  submitted  in 
either  Welsh  or  English. 

Each  volume  comprises  at  least  6  issues,  to  make  more  satisfactory  volumes  for 
binding,  if  readers  so  desire.  A  member,  David  Chatfield,  has  recommended  Principal 
Bookbinders  Ltd.,  Ynyscedwyn  Industrial  Estate,  Ystradgynlais,  Swansea  SA9  IDT,  who 
have  done  an  excellent  job  for  him.  Binding  will  be  in  black  buckram,  with  gold  lettering 
and  the  Society’s  logo  on  the  spine,  at  a  price  of  £15  per  volume. 
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